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FIRST AGAIN/ 


NEW CABLE 
DEVELOPMENT 
AROUSES INDUSTRY 


HROOKLVX, X, Feb, I,—The atten¬ 
tion oi leadiiij* set designers and maniitac- 
tiirers ihronghunt this and other countries is 
focussed upon the latest creation of the 
SPh.hd) lal)oratories liere. 

Many imp<irtant nianufactiircrs are rushing 
special chassis designs to accommodate this 

new tube. 


I 




A p 11 V named 
the “TklPLF- 
TWTX/’ this 
rcmarkahle de- 
V i c e delivers 
double the power 
of the conven- 
tional pentode 
and triple the 
power of the 
type 245, with¬ 
out any increase 
in plate volt¬ 
ages. It has live 
to ten times the 
r)Utput of tubes 
iitnv used in DC 
receivers. 

The ‘’Triple- 
Twin” achieves 
greater s e n - 
sitivity, allow¬ 
ing the elimina¬ 
tion of pre-out¬ 
put stages. It 
is developed to 
replace not only 
the audio fre- 
(1 \i e n c y am¬ 
plifiers. hut also 
the detector 
tube, thereby 
permitting great 
e c o n o in y in 

chassis ctinstruction. 

The .SPKKI) “TRIPLF-TWTN’* is a 
boon to television, having a Hat fretiuency 
respiiuse from thirty cycles to fifty thousand 
e voles. 

■ ”TR1PLK-T\V1X” type 295 (AC) li>ts 
at ^^5,50. 



Tkl^LE^TWIN 


Tkl»'LB-TWIN 

was developed exclusively 
in the laboratories of 

CABLE RADIO TUBE CORP. 
230-242 NORTH 9th STREET 
BROOKLYN. N. Y. 




* RADIO TUBES 


deneral 

(General 

Ac' Series 

1)C' .Svrie: 

224 

201A 

255 

199 

551 

WM)11 

226 

W 1)12 

227 

120 

245 

140 

247 

112A 

171 AC 

171A 

200A 

Sparton Set 

222 


Series 

583 
S8215 
S85 

584 
Triple- 


Special Amplifier 
Series 
201A 
250 


Auttnnobile 

.SerivN 

227 

2.^8 

2.?9 

Low Wattage 
Series 
250 
2M 
222 
222 

Rectifiers 

28(1 

281 


Twin Series:—Types 291, 205, 205, 



High (jiiality receiving tubes of e.xeeptional life and tiper- 
ating characteristics. L'sed as initial et|uipnieiit by niaiiv 
set manuiacturt rs, .Stibl by leading retail institutitms 
throughout the country, 

* FOTO-LECTRIC TUBES 

Type A, tubular 16 mm. bulb, no base. Use with De- 
Forest Phoiit.fihn, liiophone, Kimiplay. etc. 

Type IL tubular T8 bulb, no base. Tvpe B4. with small 
4-proiig base. Use with W'eber. Platter. Duo-fone. Brel, 
b'astern Klectric, Kinetophone, Holmes, Riibv, etc. 

Type C, tubular T8 bulb, no base. Tvpes CM, C2 with 
small 4-prong base. Use with De\’ry, Rc‘A l»hotoplione. 

Powers, etc, 

I\ pe D, tububar T12 bulb, with standard large 4-proiig 
base, Tyi)e 1)2 applies to Pacent, INnvers (‘iiiephone. 

Royal Amplitone, Universal, Hell, ,\ational, dries, etc. 

Type F, globular GW/j bulb with special base. Applies 
to all types of Western Klectric eipiipnient. 

Standard gas-filled types, red sensitive, caesium <iii 
caesium-oxide, silver-oxide base. (iuarantee<l against 
defects. 

* TELEVISION TUBES 

One^ inch plate. Wall I'Jectrode type offers improved 
efiiciency and greatly increased high' frequency response. 

May be operated directly in plate circuit <jf'type I71.\ 
tube, and with plate current limitations in circuit of tvpes 
245 or 247. 

C‘rater type is made in standard diameters of .01.35", 

,020 , .050" and .040", Other sizes are available on special 
order. For use in optica! systems such as lens discs, 
mirror wheels, etc. 

WRITE FOR CURRENT BULLETINS 
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T rdin with 

r\ A 


V RXA 

for 

Radio ServicCy- 

Work 




Imporiant and far-reach 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


.aoio ■ 


M any skilled Radio Service Men arc needed now to service 
all-electric sets. By becoming a certified K. T. A, Service 
Man, you can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 

We will quickly give you tlie training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar¬ 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and rejiairs. 

Serving as a “radio doctor*’ with this Radio Set Analyzer is but one 
of the many easy ways by wliich we help you make money out of 
Radio. W iring rooms for Radio, installing and servicing sets for 
dealers, Iniilding and installing automobile Radio sets, constructing 
and installing sliort wave receivers . . . tliosc are a few ot the other 
ways in which our members are cashing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training, they will advise you personally on any problems wliicli arise 
in your work. The Association will help you make money in your 
spare time, increase your pay. or start you in business. The easiest, 
quickest, best-paying way for you to get into Radio is by joining 
tiie Radio Training Association. 


excellent] 
A set analyzer 
— and trouble 
shooter included 
with our course 
of trainin 


Tins amazing Radio Set .Analyzer plus the 
insi ructions given you I>y the \ssociatioii will 
transform yon into an expert fjiiickly. With 
it. you can locate troiitiles in all tyjies of sets, 
test circuits, measure resistance and condenser 
capacities, detect defective tidies. Knowing 
how to make repairs is easy; knowing what 
the 1 rouble is re<)uires expert knowleilge an«l 
a R.idio Set Analyzer. With this Radio Set 
Analyzer, you will l>e able to give expert serv¬ 
ice and make big money. Possessing this 
set analyzer and knowing how to use it will 
l>e hut one of he Inniefits that will he yours 
as a meinher of he R. T. A. 


Write for No-Cost Membership Plan 


\Vc have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our tliorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out how easily 
both of tliese can be earned. 

Now is the time to prepare to be a Radio Service Man. Greater 
opportunities are opening up right along. Tor the sake of extra 
money in vour snare time, bigger pay. a business of your own. a 
position with a future, get in touch with the Radio Training Associa- 


Fill Out and Mail Today! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-4, 4513 Rdvenswood Ave., Chicago, III. 

Gentlemen: Send me details of your No-Cost 
Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 


tion of -America now. 

Scud for this No-Cost Membership plan and Free Radio Handbook 
diat will open your eyes as to what Radio has in store for the ambi¬ 
tious man. Don’t wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
DepU RCA-4 4513 Ravenswood Ave. Chicago, III. 


Name 

Address 

City. . . 


State 
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OPPORTUNITIES 


are many 

for the Radio . 

Trained Man ^ 

Don*t spend your life slaving away in some dull, hopeless job! Don’t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio—the fastest-growing, biggest money-making 
game on earth. 

Jobs Leading to Salaries of SSO a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad¬ 
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk¬ 
ing Picture or Sound Work—HUNDREDS of OPPORTUNITIES fora 
real future in Radio! 

TenWeeks of Shop Training 

We don’t teach by book study. We train you on a great outlay of Radio, Tele¬ 
vision and Sound equipment — on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus. Talk¬ 
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. 

You don’t need advanced education or previous experience. We give you— 

RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you’ll needfor your start in thisgreat field. And because wecutoutall uselessthe- 
ory and only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 


And Television is already here! Soon there’ll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 


— 4 * 


Many Earn While Learning 

You get Free Employment Service for Life. And 
don’t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old! Coyne Train¬ 
ing is tested—proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 

H* C. Pres* RADIO DIVISION Founded 1.S99 

COYNE Electrical School 

SOO S. Paulina St., Dept.42*8H Chicago, lU. 


est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk¬ 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op¬ 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele¬ 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don’t 
waste time on useless theory. We give you the prac¬ 
tical training you’ll need—in 10 short, pleasant weeks. 

Mail CouponToday for All 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dept. dX-SH 'Chicago, III. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 


Name ... 
Address. 
City .... 


State 
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Volume I, 1931 Bditton 


If you want a complete set of 
al Radio Diagrams, you must 
have both volumes in your file 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them Instructive and helpful. 



Volume //. 1932 Bditton 


Briefly outlined below arc the “hi^?h spots'* that are to be 
found in the 1931 Manual—the first complete radio service 
manual ever to lie published. Over twenty-seven thousand 
copies 01 this edition were sold to members of the radio in¬ 
dustry. This assures you of its importance to those en¬ 
gaged in radio and how' valuable it is to them. 

Partial Contents 


oei supplements with the 

NEW 1932 MANUAL 

perc is so much new material in this Manual, that a Service Man 
or ,le.iler wouhi In: lost without it when callcl to service "Vet In" 
formation alxnit new models which have been on the market only a 

t-vicTlfh ?j;„?ere‘;‘'"‘'‘ ’”2 Manual 

I he 1932 Manual contains a I’ull Radio Service Guide and a Comnlete 
I .rectory of all 1931.1932 Radio Diagrams, also mcxlels of oirr di- 
yours business should have a copy. Send fSr 


Wiring diagrams of radio sets manufactured since 1927. and 
many earlier ones of which there is any record elsewhere, 

050 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal¬ 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here arc but a few’ of the subjects covered in the special 

Power-Supply Systems 

Radio Phonograph 
Kciulpment 
Resi.stors 
Sliort-Wavc Sets 
Speakers 
Tu!)es 


course of instruction). 

Amplifiers 

Antennae 

Automotive Radio 

Condensers 

Detectors 

ICliminators 

Meters 


Partial Contents of Volume II 

ixraxsa"' ... 

i>nes Of v.-.cuum tuljes. whether 
ne\j, old or oljsolet^ An exclusive resumr of the uses of the Pentode 
and \ .inahlc-Mii Tubes and their characteri.stics. 

Comidetc discussion of the superheterodyne aud its inherent peciiliari- 
tjes. Also a special chapter «ni tf»ls used mi superheterodyne circuits. 
Schematic dKigrams and circuits comidete with color coding^ 

ImiHirtant chapters on commercial aircraft radio equipment* new data 
on commercial short-wave receivers and converters. 

Servicing and installation of public address systems and talkinir ma¬ 
chine eiinipment. ’ ouMOb mu 

Staiidaniized color-cn«liiigs for resistors. 

Operation of old and new testing cqiiifiment: tube voll meters output 
meters, oscillators ami aligning tools. 

.\ full section on Midget ra<lios—their design, circuits, and tviies ]|ow 
to service them most ecimomically. 

llnudreds of schematic iliagranis of older radio receivers which have 
never been pnblisheil. 

Pdank pages for rcci>rding notes, diagrams and sketches; these pages 
are transferable to any part of the |jook. 

Couixm page for free questions ami answers. 


$4.50 Complete with Supplements__3/£/7roji^on $5.00 Complete with Supplements 


650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 
9 jT 12 inches 


1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


CERNSBACK PUBLICATIONS, Inc. Iti'-I ! 
Park Place. New Ycck. N. Y. I 

l‘h*a«e >en(l nif for FUKK ln<in‘i tloii th*; IWN>ks j 
I rherkrtl litlow. ! uii<U‘r.sriiiiil fh.il 1 . 

may examine them carefurij', and should 1 ih*- | 
cbio to kttM> liwiii. I will |t«y the full i 

Dills the fi*w Cfuts for carrjIiiK chiintfs. Tills » 
offer li! KtRKl only in the U.s.A. | 

( ) Vithinie I. l‘i:n .Manual, with Supple- * 
iiients. $4.50 I 

( ) Vdiiiiiie 11, ]9.‘I2 .Manual, ulih Supple- | 
invnts to lie matted Free every 60 days. I 
$5.00 J 

( } ItOTH HOOKS FOU $9.00 I 

.N'AMK . I 

.MiDllKSS . j 

CITY. ST.\TK. . I 


OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 

9 X 12 inches 
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7EESEN 

iiermany 


G^Only_ 

Receiver t/iat do/m tofjAmmAe 

dmJlAj ’round the world 

Performance 


From all over the world 
come letters like these 


Excellent Program From Germany 

"I have received with ample volume Rome. Italy; 
FYA. France, its three wave lengths; G5SW. Eng¬ 
land; ZEESEN, Germany; and half a dozen HK s 
from South America, not forgetting VK2ME. Aus¬ 
tralia. I was particularly pleased with the excellent 
reception from Zeesen, Germany.” 

F. S., New York City, N. V. 


Wished He Knew a Dozen 
Languages 

**If I knew a dozen different languages I could have 
put them all to good use today. At 10:30 A. M. 
today I tuned in a French station and stuck with 
it until 11:00 A. M. when they Quit after playing a 
phonograph record entitled 'Marseilles.’ I received 
two Spanish stations I could not identify. Another 
station that sounded very much like Chinese, also 
went by the board. 1 was well repaid for my patience 
when I tuned in 12RO. Rome. Here was real recep¬ 
tion—volume great enough to fill an auditorium, 
clear as a bell, no fading and no static at all. I held 
this station from 1:30 to 3:50 and heard every word 
uttered although I did not undentand much of the 
language. Their signal was coming in very strong 
until 5:30 P- M.” S. M., McKeesport, Pa. 


Itido-China Every Morning 

•'I get F3ICD. Indo-China. every morning from 
six to eight our Ume and enjoy their program very 
much as it is very clear. Can also tune in stations 
in South America nightly.” 

F. L. F.. Boise. Idaho 


Italy and France All Week 

*'I have picked up these two stations all last week 
—12RO. Rome. Italy; FYA. Paris. France, from 
2:30 P. M. until 5:00 P. M. with tremendous 
volume. I was able to listen to a program from 
England from 3:00 to 4;30 P. M. Sure was good 
reception. I can also get Spanish and South Amen- 
can stations." A. M., Louisville. Ky. 


Out of the maze of radio claims and counter-claims—one FACT 
is outstanding. The Scott All-Wave not only claims ability to tune 
in stations clear ’round the world, but presents undeniable proof 
of its world-wide prowess. Then it crowns proof of ranee with 
proof of regularity —thereby establishing the Scott All-Wave 
as a 15-550 meter receiver you can depend upon to bring the 
whole world to your ears whenever you choose. 

Here’s the proof: During the last 8 months every bi-weekly 
broadcast (excepting three) put on the air by VK3ME, Mel¬ 
bourne, Australia—9,560 miles from Chicago—has been re¬ 
ceived here, recorded on disc and verified. You can hear these 
recordings at the Scott laboratories any time you wish. You 
can also hear records made of reception from Japan, France, Germany, England, 
and South America; reception picked up by a Scott All-Wave right here in Chi¬ 
cago. In other words, you can have ACTUAL PROOF of this receiver's ability 
before you buy it! And if you came here to the Scott laboratories you would see 
why the Scott All-Wave can promise daily 'round the world performance — and 
why all Scott All-Wave Receivers are identical in capability. 

The reason, of course, is advanced design and precision work—every step of the 
job actually done in the laboratory and to strict laboratory standards. And every 
receiver actually tested on reception from London and Rome before shipping! 

Get the only receiver that can promise daily 'round the world performance, 
and live up to it. Write now for full particulars of the Scott All-Wave. You'll 
be agreeably surprised at the most reasonable price. 

The E. IL Scott Radio Labokatokies, Inc. 

(Formerly Scolt Transformer Co.) 4150 Ravcns\^<KKi .\vo.. Dept. C42 Chicago, 111. 


HEAR 

Radio Traoimlio 
•loa from 

1 Foreign Broad¬ 
cast Stations 

2 Airplanes in 
Bight 

3 Amateur phones 

4 Transatlantic 
pbohes 

3 Ships at sea 

6 Police departs 
ments 

7 Code stations all 
over world 

8 Domestic Sta¬ 
tions 



In a class hy itself 
—alMtvv rotnparison.. 
The Scatt /Iff-If are 
is the unchallenged 
chamftian o/ the 
radio world. 


SCOTT 

ALL- WAVE 

15-550 METER 

Super he trodifne 



The E. H. Scott Radio La non ato kies, Inc. 
445U Rav<>n8woud Ave.. Dept C42. CbiCagO. lU. 


Send me full particulars of the &cott All-Wave 15-550 
meter Superheterodyne. 

□ Set Builder □ Dealer □ DXcr 


Name 


Street 


Town.State 


i 















Build Your 
CUSTOMERS 

Revolutionary 




STENODE 



STENODE selectivity 
curve makes 10KC selec¬ 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
totot noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price $15. 


The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back¬ 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston¬ 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super¬ 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adopter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re¬ 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 





Mode in f ngland 


None fienuine 
U‘itflout the 
inventor^s sig¬ 
nature. 


Bltie Prints - Data Book - Direction Book Now ^5 


Increased demand for Slenade Data Book, Insiruclian Book and Blu. Print, permit, aur catting farmer price in half. These who have 
already sent in full price will receive our check for $5. We are nal interested in making profit from our engineering service. Our profits 
coni9 soie/y rronr Roya/iios poid us by our iiconseos. 


GERNSBACK PUBLICATIONS, Inc. 

98 Park Plac«, New York, N. Y. 

Enclosed find O Money Order, Q Check, For 

5. Please forward me n STENOTUBE, 

□ BLUE PRINTS, DATA BOOK and DIREC¬ 
TION BOOK for building STENODE. 

(Mike all checks perable to Gerosback Publicatiens, Inc.) 

Name , 

Street 

City State 


The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENCDDE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP 


OF AMERICA 


98 Park Place 


GERNSBACK PUBLICATIONS, Inc. 


SOLE SELLING AGENTS 


New York, N. Y. 


IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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Service 


efS Men 


/ EG lON^^ D^L^s 

m J &ccludve TERRITORIAL Rights 



Represent at ires everywhere are making big money 
with this most beautiful line of midget and console 
qualitv recei\ers. . - . The manufacturer protects your 
locality for you. AI L BUSINESS FROM THAT TER¬ 
RITORY IS YOURS. . . . The line is the most com¬ 
plete ever offered and includes five and six tube T.K.F. 
sets, six tube superheterodynes, four tube short-wave 
adapters, and nine tube all-wave combination receivers. 
EVEN A MOST COMPACT AND SIMPLIFIED 
AUTOMOBIl.E SET WILL SOON BE READY. Our 
complete television model is now in the course oi con¬ 
struction. No matter what others may offer, you can 
be in a position to present something for less. . 
Write on your business letter-head or send us your 
business card. Only one representative selected for 
each territorv. Be the first in your locality. 


Model 58 (above). 

T SOS 2—-SVs; 1— ‘21: I—NT 1 
'SH. no Volts M\ 50 t* 60 
Cyrlen. Helmut ItP4“. "klili 
M'\ Oeiiili 9" lt>iirHl arcU 
iikhIpI with luo-ioncil .\iu»*rl<aii 
Walnut I ablnct. Fiill-vislou dial 
wlfU iravpllui; llulit IrMlicatur. 

I>yiiain1c Hjieaker. AC Model, * - 

il4.25 less tulMS. COAU'LKTE WITU AUCTCUt'S TUIlK.s $16.75. 

DC Model uDa 

Model 5A has same characleristies a,< 58 hut pubinet. is ixiiiiiril top 
clesigti ariil dark Aiiiprlrau Walnut tlulsli, .\t’ .Moilel. $14.25 lesa tutres. 
rO.MI'I.KTB WITH AltCrUICLS TI KF>i $16.75. DC .Model aho. 


Model 6A (above). 

T ses 2^ -ei s: 2 - a:. • 1—‘17; 
1—'?0. no Volts AC. 50 to 
CO Cj’iles. T'ltra spiisltlvp l)y- 
tiaiuic SiJpaUer. Ti.iie Control. 
Hum Control. FuU-visloii Dial- 
r.all-ltpariiu; Condensers. Cab¬ 
inet of spleotcd art KialnecI 
Anu-ricau Wnliiut. lleUdii IS’'. 
Whlih 15'. DpuHi f>". Wpl ht 
lira. AC Mo<lel. $16.75 
less tiihp.s. CtlMI'hKTK Wi ril 

AKcrrurs ti uks, $ 20 . 25 . 

DE' Model also. 


4 Tube Short Wave Converter. 


I'ws 1— -27; 1— '21; 1—'51 ; 1 
‘SO. Triple .‘^«itcliln'» AiraiiKe- 
meiit. No pltiK-in mils. I'ull- 
vlsluu dial with iravt-liuE' light. 
S|>eclal two-iiintil Walnut cab- 
Im i. A«laj»ter tonne* ted to any 
|p* p|ver laukt'S it u snirerhetpro 
dyiip ou slmrt waves. I’liwer 
supply is aeif-eontMiupil unit. 
I’sevl ou -\C or Iwttery oitpratnl 
reti-lvers Smooth tuning by 
means ot high ratio toning dial. 
llelKht n^". Width 13V4“. Depth 
hV*" AC .Mo<iel. $14.25 less tubes. 
t'tl.MPLKTK WITH A K C T U It V S 
TUBES $16.25. 


MODEL 6SA SUPERHETERODYNE. 

Use* 2—‘Si’s: 2—'21'-; 1—'47 1—'80. Clnuii desi-.:ii exrlnslvely our mvn— 
<*cnsiTlvliy of any nine luhe receiver. Vltrn-sPiislilve Dynamic S|teaK*r. lone Con¬ 
trol. Hum Coiiind. FuH-rUlo)i tiial. Ball liparing fondpiisers. t'ahluet of sple.ie*! 
art RrainevI American Walnut. IIpIkIiI 18''. WUlth 15", Depth 9". Weight 2"> Ihs. 
.VC -Model. $18 75 less tuhea. COMPLETE WITH AHCTUBUS TUBES $21.75. 


9 TUBE ALL WAVE COMBINATION. 

Vses 3 ’51’s; 3—^’24’ 1 '27; 1 17 1 no T ils Super Superheterodyne liat 

two full-vision dials with triple switching arraiigenienl. .\‘o irouhlesmne plug-in 
MilU. Kvcrymie ran eriiny slmplilhtl luiiliig «»n all wave liaiuis. Even a rhlld ran 
operate sueces.sfully. Tuning by six variable romlensers (1 midget). Can be had 
in midget type eahinet or consoletle. Height 19" Width 18", Depth lOH". 
$37.50 less lubes. COMPLETE WITH AHCTUBUS TUBES. $42.00, Weight 30 lbs 


LEGION RADIO MFC. 


COMPANY 


TRIAL ORDERS ACCEPTED 


154 WEST 22nd ST. 


NEW YORK, N. Y- 


ALL SHIPMENTS MADE WITHIN 24 HOURS, 

All l»rlpes N’pf. F O. 15. New York City C. O. D. Onlprs rnuit 
be an-oiuliarilp<l by at least ’iit^ nf total aiiumnt. I'.alance mi repeii>t 
of imr* huiidlse Make all money orders clin ks payalde to 

Legion Uiiilio Mfg. Co. 
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insures _ 

World' Wide Perrortnance- 

15 TO 550 METERS-NO PLIIC-IAICOIIS 


IJtiroIii Sii|M*r powcrocl rcM’oivers arc hrin^iii^ in lUr 
riiicsl reports »c ev€*r rcceivetl. New short-wave sta¬ 
tions coming on the air are rt^portiMl to ns from tin* 
Paeifie Coast to New ^ ork City. 

Frtnn Calif4»rnia eoines tin? follov^iii^ report ; “I have 
pieke«l up many SW stations. Sidney, Uio ^le Janiero, 
Ind4>-<diina, Rome, Russia, Australia, IVIaiiila, Sai^^ni, 
Me\i<' 0 , Hawaii, Fiji Islantls, ami Siam. 'Fliis is only 
a small list €>f stations pieke«l up on the Liiie«ilii. Vi e 
trietl out five «»ther well km»wn makes t>f wi^lely a<l- 
vertis«*d AC' nll-wavi* r€*€!eiv€*rs, hut fouii«l the Lin<*oln 
in a elass hy itself.” 

Selectivity 

Many fine ri^ports of evtreme seleetivity reflect the 
prfM’ision eii^iiie4‘rin^ t>f IJiieoln e<|iiipm 4 *iit, A reemit 
report fr^un Staten Islatul, New York slates: ‘‘Ke- 
eiMved Vt LVt 700 K.C. WOK 710 K.C. W(;N 720 K.C, 
f'^lKJ-nha 725 K.C^. C'anadian 750 K.C. \EK 755 K.C. 
ViSII i 10 K.C.” Note the 5 K.C’. S4*parati«in 4 >f p<iwerftil 
st ations. 

A New Conception of Short-Wave Reception 

'I'he applieatioii of Liiieohrs mighty p^iwer to the reeep- 
th»n «>f sln»rl-waves prodiiei's truly amazing results. 
Stati<»ns half-way aroiiml the worhl eoiue in with eloek 
like regularity. Line<»lti «*n t hiisiasts in the eeniral 
states liavc repeatedly reported hroadrust r 4 M'epti<in of 


many trans-Faeific stations. The tremendous aniplifi- 
ealion of the highly engineered Line«iln eireuit is al¬ 
ways perfectly etmtrcdled in a channel less than 10 
K.C-.. wi«le. A letter fr«itn Alaska r«*porls r<*e<*ption of 
M€‘xic4», Nehraska and \ anconver, R. C^, all lhr 4 *e sta¬ 
tions 5 K.C. apart! 

Full, Rich, Life-Like Lincoln Tone 
Lineoln tone is a r«*v<‘lati4in «>f purity and liih'lity. 
Liiieoln experts have (lesi^neil an audio systmii that, 
v^itli either radio or ph4iii4»^raph piek-up input, tle- 
liv€*rs tone of astonishini; riehm^ss and realism. Arti- 
fieal tom^ e<»mpetisat(»rs or control ileviees are not 
refillired t€> hrin^ out the natural vivid tone of the 
liviiii* artist. 

DeLuxe DC-SW-10, Battery Model, Is Extremely 
Efficient 

The Linefdn DeLuxe |>C:-SVfr-l0 is the hattery moilel 
versifui of the fainoiis DeLuxe S>\-.52 fleserihed above, 
lakinir mlvanta|;e of the new low ilrain 2 volt tnlH‘s, the 
DC-SVi-IO, when operate<l from an aflecinale hattery 
souree, provides exeeptifuially f|uiet, crystal clear re¬ 
ception of hoth hroafleast ami short-waves. 'I'liis 
mo«h*l, allhou|;h inl4*mh*<l for rural or iinclectrififMl 
areas, is fimliiii; increasing favor in congested city eoni- 
munitif*s liei'aiise of its ahsfilutf* freedom from lim* 
noise and clear life-like tone f|uality. 


a 
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'and Mail NOW! 


LINCOLN 

DE LUXE-SW-32 


LINCOLN RADIO CORPORATION 

Dept. RC-4, 329 S. Wood St., CHICAGO, ILL. 

Please send descriptive literature to NAME. 

address 
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STATE 
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*Tafces the Resistance Out of Radio*’ 

Editorial Offices, V6»98 Park Place, New York, N. Y. 


THE BROADCAST SITUATION 


By HUGO GERNSBAGK 


D ri{lN(f tlie past year, a curious hut important situ¬ 
ation has developed in the hmadi-ast ficltl that deserves 
the thoiifrhtfiil attention of tin* radio industry. When 
radio was yonnj; and took the country, nay the world, 
hv sttirin, everyone seenied lu*nt to shout radio’s praises 
from the roof-tops. Loudest of all in jiraise, was the 
dailv ]>ress, the newspapers vvin|r with one another to 
^ive radio a tremendous amount «»f publicity. During the 

years between 1921 ami 192<i, the newspapers featured radio 
in a way nothing else had ever he(*n featured before. Pages 
up<»n pages of spaee were given over by the newspapers, not 
onlv to current radio devt*lo]>ment.s, hut to ]»rogranis as well. 
Manv progres.sive newspapers in tin* large cities issiu*d com¬ 
plete radio sections, .some of them running regularly from 
B2 to 4H pages in length. 

(Gradually, as radio became better known, the newspapers 
particularly felt the nc<‘d <»f curbing tlu* piihliiaty, and began 
to devote less and h*.ss space to radio. Mo.st of tlu’iu, how¬ 
ever, still continued to carry radio programs as a .seemingly 
nece.s.sary feature in the daily ami Sunday editions; but when 
radio grew up, it became a threat to the newspapers them- 
.selves. T'he pre.ss, particularly in the smaller citie.s, began to 
devote less ami less space to radio progranus, until about a 
year ago; when action was taken by newspaper publi.sher.s 
to di.scontinue radio jirograins entirely. Imlecd. in the middle 
])art of 19:Jl, the newspajier publi.sher.s got together and vot<‘<l 
to di.scontinue radio pnigrams entirely. There was a certain 
amount of justification in this; lieeau.se the newspapers rightly 
claimed that mo.st raiHo programs arc nothing but adverti.sing, 
and there would .seem to be no reason for the prc‘.s.s to sponsor 
such advertising. 

Of course, not all radio broadcasting, as it is done today, 
is advertising. Many of the numbers on the air are purely 
''sustaining” features; in other won Is, smh features are 
originated by the radio .stations and for which they, them- 
.selve.s, must pay. Wh(*n the National Broadcasting Company 
places the Metropolitan ()p<‘ra on the air. or tin* Columbia 
network puts its weekly Overseas Urograms on the air, the 
hroa<h‘asting corntianics thems<‘lv(‘.s ha\e to pay a tremendous 
amount of money for such features without receiving anything 
in return. 

Bid the broadea.st stations are in this nowise different frt»m 
the iicwspaper.s. newspaper must pay a large sum of 

money for its own sustaining features (which, of course, are 
the news and text of the paper) while the adverti.scr naturally 
pays ft»r the advertisement. The paralh‘1 between broad¬ 
casting stations and newspajiers is, therefore, quite clo.se; and 
tlu* m'wspapers rightly feel that then* is no reason why they 
should give puhli<‘ity, particularly to the spon.sored adver¬ 
tising features that are now on tlu* air. 

‘The newspapers maintain that broadea.sters slumld pay if 
tlu*y wish tlu’ir programs ]niblishcd. But so far. there has 
not been any cooperation lu*tween broadcasters ami news- 
pajiers with a view to publishing cmuplcte programs as a 
pa ill fcatur<* in tlu* m‘w.s]»apm*s. 

The liroadeasting c<Mnpani<*s feel that even their spmisorcd 
h-atnres are .still I’xcellent (*ntertaiiniu‘nt; and that they shouhl* 
not he compelled to pay the newspapers for publishing such 
program .service. 'Hie m*wspaper.s, on the other hand, eauT 
sci* it that way; and more ami more of tlu*m are cutting out 
radio programs or reducing the programs in such a way 


that, ill the avfra(rf nfwspapcr, om.cannot compare a radio 
iiroirraiii piililislicd three years afto and one inihlislied today. 

Ot’ course, it is al.so true that a iiiinilier of national adver- 
ti.siT.s, who are using the M*veral broadcast chain.s, frecl\ 
adverti.se the broadcast features in the newspapers in (»rdcr 
to draw tlu* rentiers’ attention tt. .such prtigrams; but .so far, 
there has not been a very large amount of such new.spaper 

atlverti.sing. *1 ■ i n. 

T'he broatlcasting eompanit‘S evidently seem to think inai 
radio broadca.sting today has ‘'arrivetl”; and that it us sufti- 
ciently powerful in it.sel'f tt> get along without the pmgranis 
puhli.shed in the new.spapers. 

Of coiir.st*, another grievanee, and perhaps the mam g^le^- 
ance t>f the new.spapers, is that the broadcasting companies 
arc scemiiiglv taking monev out of their pockct.s. TTiey claim 
that manv national advertusers, who previou.sly spent millions 
of dollar.s in newspaper adverti.sing, have now quit the new.s- 
pap<*rs ami gone '‘broadcast.” T'he broadca.sting companies 
counter this argument by saying that tlu* newspapers haven t 
lost anvthing that thev wouldn’t have lo.st lK*eau.se ot the 
depression. They .say tliat, if there had been no broadcasting 
in 19:U and in 19:12, the newspajiers would not have any nioia* 
adverti.sing than thev have now. They also maintain, with a 
gixul deal of logic, that broadca.sting lias created new business 
which indircctlv comes back ti> the newspapers. lake, for 
iiLstance, radio-si*! adverti.sing, which could not exi.st if there 
were no bromh’ast stations. It is well known that the majoritv 
of radio-set advertising is done today through the new.spapers. 

All in all. it would .seem that the honors are about even; 
and it is (piitc possible that in the future, broadcasters and 
uewsiiapers alike can g«*t along nicely without cither suffering 
unduly. 

Of course, the crux of the I'utire matter may perhaps be 
fouml in the reckless adverti.sing m»w going out over the 
broaileast .stations. 

Many oh.serv<*rs .seem to f<‘el that the broadcasters are 
“killing the goo.se that lays the gohlen egg.s” by allowing too 
much advertising of a flagrant type to go on the air; ami that, 
if tht*re had noi been so much “raw” advertising <»ver the 
air, the m*wspapers would .still be publishing radio programs. 

No doubt radio bro:ideasting eompanii-s imust shoulder their 
lot of the blame when it comes to this point, because unqiie.s- 
tionably. the public is surfeited with the ma.ss of injudicious 
mlvertising ff»i.ste<l upon it these ilays. 

Broadcasting companies them.st*lves arc not in too happy 
a situation; he<‘au.si*.thev must have an income, and that income 
can only he derived from the advcrtis<*r.s. No advertiser will 
speml the tremendous amount of mom*y now reipured unless 
he gets something in n*turn. Vet, many oh.servers feel that 
the problem can .still be .sfdved if the advi‘rtising blurbs were 
not as “raw” as they are today. No one would object, if at 
the end of a program, a ereilit* or liy-lim* were given over the 
air in, for instanct*, such a way as: “This ]irograin ha.s^ been 
given by the eourti'.sy of the W'/j Company of Detroit.” 

It takes a trememious amount of courage, and sah'smanship 
of tlu* liighe.st order. t<» cmivince an advi-rti.ser, who spends a 
half a million dollars a year, that the present incthod of 
mlvertising over the air is detrimental to him. Vet, in time, 
1 confidently jirediet a revoluthm in radio advertising that 
will makt* it p<».ssib|e for all et>necrned to be happy, and to 
gel the most out of the wonderful instrumentality of radio. 
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Front fiVri* oj 
the incjpcnsh'e 
osciUator and 
tube tester. 

. \dat*tersare used 
Jor testing spe- 
' ital tubes. 


Fig. A 


How To Build 

NEW 

Oscillator- 
Tube Tester 


By ALFRED W. BULKLEY 


are wound with two straniLs of No. 18 hell 


S KVERAL of the more expensive test 
outfits on thr market eontatn, in addi¬ 
tion to tile set analyzer, an AX’, tube tester and an oscillator. 
The usefulness of this additional etpiijunent is well reeog- 
nized; however, tlu* extra eost is prohibitive to many. L'lirtlier- 
more, some Serviee Men pr<*fer the simpler set analyzers lieeause 
of their conipaetness and light weight. This article deserilies a 
unit which contains a tube tester and oscillator whieh may be 
carried in the ear and taken into the customer’s home when 
necessary. 

Originally, this outfit, illustrated in Eigs. A and H, was built 
as a tube tester only; later, by a few simple additions, it was 
made to serve also as an oscillator. Provisions for tube rejuvena¬ 
tion were added because there are still many sets using ’01A ami 
*99 type tulles. 

Eor the rejuVenator, simply insert a toggle .switch in the jilate 
circuit (SW.d in Eig. 1), Opening this switch breaks the plate 
circuit so that tubes may be flashed and cooked. To rejuvenate 
*99 tubes, they should he flashed for about 5 .seconds at a voltage* 
of 12, anti then etniked for a period of 10 minutes at about !• volts. 
E'or ’01A tubes, they shonhl he flashed at 15 volts for a period 
of about 5 seconds and then cooked at 7..5 volts for 10 minutes. 

When etmstrutting the transformer, the additional taps are jiro- 
videtl to supply the higher voltages necessary for flashing the tnlies. 
The primary is wound with 770 turns of No. 28 enameled wire. 
The secontlary is woiiiul with 110 turns tapped at the 11th, l5th, 
18th, 2tth, .‘jOth, ,‘l7th, 55th, and S8th turns, ctirresptimliiig to volt¬ 
ages of 1.5, 2.0, 2.5, 0.3, i.O, 5.0, 7.5, 12, and 15. The first 18 turns 



wire because of the 1.75-amj)ere drain of 
the 21 ..-volt tubes. Eor the 18th to the 55tli turn, one .straiul of 
No. 18 is usetl. T’he rest of the traiisforiiuT may be woiiiul with 
finer wire, about No. 21' <*iiamelc<t. The transformer core is best 
obtained from a burnt-out power transformer out of an A.C. re- 
cei\er. It should have, prc*ferahly, a .shell-t\'pe eore with about 
a 1-iii. <*ro.ss-seetion. 

T’he filament switch SW..5 .shown in Eig. 2 W’as constructed from 
junk-hox parts. It consists of a brass rod and slider from an 
ancient tuning coil, and a contact .strij) made of rivets set in 
bakclite. The rivets .sliouhl he eountersunk .so that the .slider, 
v-hen being <‘hanged from one contact to another, will not shfirt 
a section of the transformer. A suitable .switch may he jnireha.scd 
if preferred. Yaxley or Be.st nlaniifactures a nine-point rotary 
switch with break between contacts. 

The Oscillator 

T'o add an oscillator to this tube tester, notice that it i.s only 
nccc.s.sary to connect a coil and condenser in the grici circuit, a 
li(‘klcr coil in the plate circuit, and a bypass condenser from 
tickler t<» cathode. 

Eor compactnc.ss the coil u.scd was a spider-well from an old 
C’ro.sicy receiver. .\iiy c<iil which was designed to cover the broad¬ 
cast hand with a 350-iumf. eonden.ser may he substituted. The 
variable condenser is a 23-plate, l(K>-iuiiif. Pilot midget. A tap 
switch .shunts in a 100- or a 200-mnif. eonden.ser to eover the 
i.u'dium and high wavelength portions of the hroadea.st hand. 

Switc’h SW.!• shorts tin* plate eoil to stoji os(*iIlation wlien the 
unit is u.sed in its original form as a grid-change tube tester. This 
switch has another use, however, for with it tubes may lie tested 
for jilatc current wlu*n osoiliatiiig. 

Another kink worth mentioning is the iiietlKid of te.sting tubes 
for total emission. T’lu* adapters u.scd for testing sercen-grul tubes 
have- the grid and plate prongs eonnected together, so that three- 
element tiilics, when jiliigged into these adapters, will show total 
emission readings on tin* meter. 

1 his unit tlH*n, gives three luetiiods of tube testing: grid change 
(mutual conductance), o.sc*illation current, and total emission cur¬ 
rent. Although the first is usually siiftic'ient, the use of the other 
methods is convenient at times. 

Note that tlic grid change button SW.l is connected to operate 
in the o|ijinsitc manner from the method used in most tube testers. 
That i.s, tleprc.ssing tlic button ofteuit the .short acro.ss tlie large 
resi.stor so as to increase the grid bias, and thus Iou*ent the plate 
current. T'he fact that the meter reading drops iiustead of in¬ 
creases when tlie button is pushed, makes no differeiiee since the 
change in jilate current is the important consideration. With 
the switch so c<»niiected, when the button is up, the tube has 
applied to it the projicr bias for use as an oscillator. 

The proper meter for thi.s instrument is a lO-ma. milHamineter 
with a lOO-ina. shunt. However, the meter illustrated is a 7-volt 
Weston voltmeter which was secured from a cut-rate supply house. 
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T he Service Man who recognizes the 
need for a compact R.F. oscillator and 
tube tester, which is well within his financial 
means, should follow the description given 
by the author. Complete construction de¬ 
tails, including that for the adapters neces¬ 
sary to test special tubes, are included. It 
should prove especially interesting to the 
man who is constructing his first tester. It 
may be built for less than ten dollars. 


Many Service Men will have a voltnu-ter on liaiul which may be 
j>iihstituted. ^I'he Tnett*r used in this particular instance rt'ails 
about 11. ina. full scale. Tlie ninltipUer resistance was tlitlicult 
to remove, .so it was left in place. It frives .Sf»nie protectitm hi the 
meter in ease of an accidental overload. Since the resistor in the 
meter was about .500 ohin.s, a lOO-ohin .shunt was u.sed to incrca.se 
the meter rcadinjr to approximately S.5 in a. Kxact adjustment 
of the shunt si'/e is unnecc.ssary. No definite meter range is re¬ 
quired, The te.ster is calibrated by testing a .set of tubes that 
are known to be up to standard. 

No ])rovisi(»n lias been made in the unit for a lT.5-kc. o.seillator, 
since it is felt that in any ea.se where such an oscillator is needed 
for aligning a su])erheterodyne, the .set .should be taken to the 
shop where a more jirein.se oscillator should be availalile. How¬ 
ever, .should the con.struetor .so de.sire, he may include a larger 
<oil at a slight inerea.se in bulk and switching complications. 

Figure illustrates the adaiiters for testing .screen-grid tubes 
pnd pentodes. They are made from Pilot sockets ami cut-down 
tube bases. 

Since most of the parts for this outfit were supiilied from 
the Junk Im»x, it was built at a total cost of less than iflO.OO. When 
used in connection with a standard set analyzer, it has proved 
thoroughly satisfactory for regular service work. 

Using the Tester 

An examination of the diagram will reveal the pre.scnce of two 
.sockets, one for four- and the other for five-jirong tuhe.s. To test 
a four-])rong tube, all that is necessary is to in.sert it In the left- 
hand socket, close SW.t and SW..‘I, first being sure that the filament 
•swdteh is set at the correct tap. To change the .scale of the milliam- 
incter, elo.se SW.2, For a mntiial-eonilnetanee test, all that need be 
done is to elo.se pn.sli button SW.l: this changes the bias on the 
tube which, of roiir.se, results in a change of plate current. 

For testing heater-type tuhe.s, they are inserted in the right-hand 

socket of the te.ster; 
the test ]»roee(hire is 
exactly the .same as 
outlined above. 

Figure illu.strates 
three types of ada])t- 
ers w'hieh may he u.sed 
with this tester when 
four-clement and peii- 
to(h‘ tubes are to he 
tested. At A, an 
adapter is shown for 
testing the *22 types; 
at 11, an adapter for 
’2t type tubes; and at 
C, a pentode* aelapter. 
'riie f o u r - p r o n g 
adapter is inserted in 



At A, a side view of the Aider arrattgement 
and at n, a section tdew. 



Fig. B 

At (1) the osciUator coil: (2) RA; (3) W2; (4) SIVA; (5) R\i (6) 
power transformer; (7) C4; (8) (9) milliammctcr; (10) pozver 

socket; (11) h-prontj socket; (12) tutting condensers; (13) .VM l. 


the four-prong .socket and the five-jirong adapter in the fivc-jirong 
socket in the tester. 

A valuable feature of this tester is the o.seillator. lly opening 
switch SW.l, the tube that is being tested starts to o.seillate, and 






At A, the adapter for testincf four^prong screcn^grid tubes: at P, the 
adapter for testing five-prong screen-grid tubes; at C, the pentode 
adapter; the assembled adapters look like that sho7vn at D, 


the new jdate current may he read on the milliainnieter M. Tn snp- 
erheterodym* receivers, it is imperative that the o.seillator he cap¬ 
able of producing o.scillations over the entire hroad<*a.st hand. To 
do thi.s, all that is nccc.ssary is to vary the jiosition of the three- 
point tap .switch and note tlie plate-curreiit reading while doing so. 
If the current changes appreciably w‘bile changing from one tap to 
another, then the tube is a poor o.seillator and .should be replaced. 

Hy keeping a tube in the tester it.self, and varying the jiosition of 
the tlirec-point tap swit(‘b, it is ])o.ssible to n.se this te.ster as a modu¬ 
lated U.F. o.seillator for aligning tuning eonden.ser.s. It will be 
noticed that the plate voltage is obtained directly from the A.(\ 
lino, and therefore the ]>bite voltage is modulated at the .same fre- 
ipnaiey as the supply line- wbieb in most ea.ses is (>0 cycles. 

If a spidcr-Nveb <‘oil is not available for the o.seillator, tium a 
.standard broa<h‘a.st coil (about liO turns on a 2-in. diameter tube) 
may be used, 'fbe tickler may be wound with about JU) turns of the 
.saim* size wire adjacent to the secondary. It is not ab.solutely c.s- 
.scntial that the turns be exact, for the wavelength may be <'lo.seIy 
adju.sted by the tuning condensers if .so de.sired. 

The experimenter .should have no trouble in constructing this 
very versatile tester. 
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The LATEST 

Rad/0 Tubes 


In this issue, four new tubes are described by the 
author. A new general-purpose pentode; a new ’27; 
a new mercury-vapor ’80; and a new power tube 
suitable for transmitting and receiving. Men who 
desire to keep abreast of new developments in the 
radio tube field should follow the descriptions given 
each month by Mr. Martin. 


Fij. A 

Photograph of the urn' ttcneral^purpoiC pentode* 

^AUIETY is the spice of life.** The man who was genius 

% / enough to originate the above expression certainly must 
^ have had the 19:12 radio-tube held In mind when he thought 
of the adag(^ Just when and where these new tubes an* 
to l)e used and to whicli junk heap the **oId*’ ones are to be rele- 
gatetl, remains to be seen. 

\\ e have but one consolation, and that is the faet that the tubes 
illustrated here are merely I'ariationg of existing models. In the 
Kehriiary issue of UAIno-CR.v^^' tliere was discussed a new U.K. 
variable-niu pentode. The tube as de.scribed was originally de¬ 
signed for aiitoniotive work, ami for that rea.Mm the tube shown 
in Fig. A was designed. It is a pentode (not variable-mu) and 
is suitable for detection and amplification in both .\,F. and U.K. 
circuits. In all ])robability it will replace the *2t which is now 
used so extensively. 

In the following paragrapb.s, there will be described the chai^ 
acteristics of this new* general-purpose jientode. 

Technical Data 

Figure 1 illustrates a family of plate voltage—plate current 
curves of the new tube. They are similar to tho.se of the ’2i i‘xccpt 
that the ’Vlip is removed by the addition of the fifth element. 
In Fig. 2 are shown control-grid voltage—])late ami .screen current 
curves. The .sharp rise makes them suitable for detection. I.ast 
but not h'ast, we have, in Fig. :i, curves .showing the variation of 
amplification factor, mutual conductance and jdatc resistance with 
control-grid volt.s. 

The .smooth variation »»f the constants of this tube clearly indi¬ 
cate the advances 
made in tube design 
during the past few 
years. It is a won¬ 
der that such a tube 
was not brought tnit 
some years ag»>. We 
eagerly await the 
reception that this 
tube is .sure to 
cau.se. 

Operatinjt Potentials 

'riie operating 
eharaetcri.sticsof this 
lube are as follows: 

Filament potential, 

2..5 volts; control- 
grid potential, -3.0 



Voltage-regulation curve of the tncrcury-vapor 
’80. Compare this ^inth the curve of the pres^ 
ent ’80. 


By LOUIS MARTIN 

volts; screen- 
grid potential, 

90 volts; plate 
potential 2 50 
volts. Filament 
current, 1.1 
amp.; plate cur¬ 
rent, 4>.7 lua.; 
screen-grid cur¬ 
rent, 1.2.5 ma. 

The amplifica¬ 
tion factor is 
1:100, the plate 
resistance 1.1 
luegohiu.s, a n <1 
the mutual con¬ 
ductance 1170 
mieromho.s. 

This tube is 
esjiecially adap¬ 
table for short-wave work since its plate — control-grid capacity 
is .000.5 nimf., its control-grid--filament capacity 3.0 nimf., and 
its plate — fdanient capacity 0.8 mmf. 

Here’s hoping for a long aiul prosperous life! 

The New 27 

Our friend.s, the tube manufacturers, announce a new type *27. 

The characteristics are the same as the old uukIcI except that the 

fdanient current is 1. ampere instead of 1.7-5 ainpere.s, the present 
value. The plate of the new model is .solid, wliieh, it is claimed, 
considerahly rediu'cs hum. 3’his tube, of (‘imr.se, may be used 

instead of existing models without any I'luinges in circuit design - 
providcil half-way-decent jiower transformers (low regulation) are 
ii.sed. The gla.ss bulb is v<‘ry much smaller, which .should help 
niidget-rec’civer manufacturers to .some extent. It is shown in 

Fig. 11. 

A Mercur>-\’apor Rectifier 

One of the had features of prc.s«*nt-t!ay rectifiers is tlu*ir poor 
regulation, 'fhe voltage drop in the tube tor reasonable load- 
ciirrent drains is exce.ssive and the variation in output voltage 
with varying load currents is great. This feature is especially 
unsuitable for class H amplifiers where the variation in current 
drain is great. To obviate the above difficulties, a new niercury- 
va])or full-wave rectifier has been developed. A photograph of this 
new tube is shown in Fig. C. It is made to replace the *80 type rec¬ 
tifier. A double-choke filter is recommended with i-iuf. filter 
sections. 



Fig. I 

Family of plate voltage — plate current curz'es of 
the Hczv getteraVpurpose pentode. 
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rUv filaiin-nt is rated at 2.5 volts at 3.0 amperes. The R.M.S. 
volts rating? per plate is t75—950 volts for the entire tube (it 
heinfT a full-wave reetilier). The average D.C. output is 125 iiia. 
and the peak out]>«t is WO iiia. 

The mercury in the tube ionizes with about 15 volts R.M.S. 
on each plate and, from then (m, the internal voltage drop is 
very small. Fig. 4. show's a regulation curve of the mercury vapor 
‘HO eoinpared with the ])re.sent type. The change in outjjut voltage 
(input to the filter) is small. The load current is the D.C. actually 
supplied by the tube and the size* of the gla.ss bulb is the same 
as the *27 (h‘scribcd above. In view’ of the obvious advantages 
of this tul)e* it should be w’clcouied Jis a duck welcomes water. 

A New Voltage Amplifier 

At this time, one of the leatling tube manufacturers announces 
a new viOtagt* amplifier designated as the tyjic *U. 

It is a tbree-eleetrode, liigli-vaeimiu tuiie which re.scmbles the 
*ln in general appearance and filament characteristics hnt has a 
high amplification factor. It is designed primarily for use as a 
voltage* amplifier in n‘sistance- or inipedanee-eoupled circuits. In 
addition to this use, the 'U may also be employed to advantage 
in amateur transmitters as an osrillator, a crystal-controlled oscil¬ 
lator, a radio-fretpieiicy power amplifier, or a frequency doubler. 

C'liaraeteri.sties and typical operating conditions ft)r differ(*nt 
ai)pUcations of the Hi are given in the aee<unpanying table. For 
convenience in j>rc.sentation, the information has been tabulated 
ill four divisions. The first division, “CJeneral Data,*’ includes in¬ 
formation common to all applications. The other three divisituis, 
under the headings of 
“Class A,” “Cla.ss U,‘* 
atul “C’lass C*' .service, 
rover operating condi¬ 
tions for specific appli¬ 
cations. These three 
cla.ssilicati(»ns arc the 
accepted ones used l)y 
r a d i engineers for 
hroadly identifying 
tidu* aiqdleat iou.s. 

C’la.ss A Service is 
employed in the 0 ])era- 
tioii of well-designed 
audio - fre(|ueney and 
radio-frequency ainph- 
fi<‘rs of radio rect*ivers. 

F<»r this iKse, fidelity of 
signal reproduction is 
of prinu* importance. 

However, fidelity is ob¬ 
tained at the expense 
of }>ower output and at 
relatively low ertieiency. 

The ’H as a Cla.ss A 
amplifier, is operated 
under such conditions 
that its dynnmie eliar- 
a«’teristies are e.sseii- 
tially linear. 

Class B Service is 

eiiil»loyed in radio-fm|ueney ptuver amplifiers and in balanced or 
push-pull modulators of radio telephone tran.smitter.s. It is also 
finding ap|)lieati<Mi for power output stages of some of the more 
recent designs of radio receivers. For the.se uses, large power 
output is olitaiiu'd witlurut disttution and with gotul t'flleiime). How¬ 
ever, to olitain this large pt>wer, a large exciting grid voltage is 
re<pnred. The *H as a Class U amplifier is operated under such 
('onditions that, with no exciting grid voltage ajiplied to the tube, 
tin* plate current is very small. Crider tlie.si* conditions when exci¬ 
tation voltage is applied, only the least negative half of this 
voltage produces power out})iit. 

Cla.ss C Service covers those applications where tubes are em¬ 
ployed as oscillators or aiulio-frerpieney power amplifiers for tran.s- 
mitters. For these u.se.s, very large power output with high effi¬ 
ciency is of primary consideration. However, this high output is 
obtained at tin* expense of eoiisiderahh* harmonie distortion. This 
distortion introduced in the output may he an advantage, as, for 
example, in the case of frecpH'iiey doiihler eireuit.s. In the ea.se 
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Flit. D 

The nc7v *41 amt'liiier. 


Fig. 2 Fig. 3 

Characteristics of the Curz^cs shozeinp the vartattoH of mu, Gtn, 

pentode. and Rp, zvith control-(jru{ voltage. 


of a transmitting power output stage, tlie harmonies are removed 
from the fundamental frequency by means of suitable filters. The 
HI as a Cla.ss C amplifier is operated under such eonditious that 
the grid is hia.setl well beyond the point at wliieh plate current 
starts. Under these conditions, when excitation voltage of sutfieient 

magnitude is applied, 
large peaks of jdate 
current are olitained in 
the out]>nt of tlie tube. 

Rating.s, eharaeteris- 
ties and typical oper¬ 
ating conditions for tlie 
Hi are as folIow's; 

General Data 
Filament voltage 
(A.C. or D.C.), 7.5 

volts; filament current, 
1.25 ainpert*s; amplifi¬ 
cation factor, 30. Di¬ 
rect intereleetrode ca¬ 
pacitances: plate to 

grid, H imiif.; grid t<» 
filament, 5 iiunf.; plate 
to filaiuent, 3 mmf. 

Class A Service 
Maximum operating 
plate voltage, 425 volts; 
niaxinuun plate dissipa¬ 
tion, 12 watts. 

Operation 

Flate supply voltage, 
425. 10(M» vdlts; grid 

voltage, -5.8, -9.2 volts; 
load resistance, 2-50,000, 250,000 ohms; plate resistance, 03,0(M), 
10,000 ohms; nmtnat etuuluetanee, 4.50, 7.50 inieroiulios; plate current 
0.7, 2.2 niillianiperes; peak grid swing, 5.8, 9.2 volts; output voltage 
‘-ud liariuonic), 120, 225 volts. 

Class B Service 

Maxiiniiin operating plate voltage, 4-50 volts; inaximum D.C. plate 
eurrcTit (unmodulateil), 50 niillianiperes; iiiaxiinum plate dissipa¬ 
tion, 15 watts; maximum R.F. grid current, 5 ampere.s, 

£ 

Ttfplnt! Operation 

Plate voltage, 350, 4.50 V4)lts; grid voltage (approx.), -5, -8 
volts; D.C. plate current (unmodulated), 43, 36 luilliaiuperes; peak 
power output, 12, 16 watts; carrier output, modulation factor 1.0, 
3, 4 watt.s. 

Class C Service 

Maximuni jilate ilissipatioii, 15 watts; A.C. (R.M.S.) plate volt¬ 
age, 4.50. 


Fig. B 

The nezv '27. 


The 


Fig. C 

mercury-vapor 


’80. 
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The Latest in 


RADIO Equipment 


MOLDED BAKELITE CAPACITORS 


T WO new types of molded hakelite miea 
condensers for transiiiittinp- and receiv¬ 
ing-circuit applications are illustrated in 




Fiji. A 

JLt’/f, the type 3. atfd riffht, thf type 4 molded 
bake life condensers. 

T'hc type 3 condenser covers various ca- 
l>acitics from .0(MM)i- to .()04.-nif- The ter- 
niinuls are side stri]>s with holes for mount¬ 
ing und tabs for soldered wire connections. 
The case measures 1x J)/lh x % ins., 
while the over-all length, including terminals, 
is 2 3/16 ins. 

The type 4- condenser covers various ca- 
]>acitics from .00004- to .02.5-inf. 'I'lie 
molded case is of radically new design, with 
integral lugs through which mounting 
screws, for flat mounting, may he slipped. If 
tlie c*>ndenser is to he mounted upright, 
small metal brackets are jirovided, held in 
place by rivets slipped through the integral 
mounting lugs. Tlie case measures l>/i x 1 
X 7/16 ins. Tlie over-all length, including 
terminals, is 2% ins. 

The above units arc manufactured by the 
Diibilier Condenser Corp. 


NOVEL AUTOMOTIVE REMOTE- 
CONTROL UNIT 

I N Fig. R is illustrated a commercial re¬ 
mote-control unit as used in many makes 
of manufactured automotive receivers. Tlie 
manner in which this tyjic of unit may 
connect into the circuit is illustrated in the 
selieniatie circuit of the Universal auto¬ 
motive receiver. Fig. 1. 



Fi4. B 

Component parts of the Carter radio control 
unit. 


Although the standard cable length is 
10 ft., fT control cable can he supplied which 
will operate satisfactorily up to .‘10 ft. The 
cable may have three, four, five, or seven 
wires, as the circuit requires; the 3-wire 
I’able is stanilard. 

The manufacturers of this “steering-post 
controP' fnr automotive receivers. Carter 
Radio Co., re<|uire the f*)lIowing data: 
length of control cable from edge (»f control 
ease to center of condenser shaft on set; 
iliameter of eimdeiiser shaft; schematic cir¬ 
cuit of set in which tlie control is to he 
used; resistance of the volume-control re¬ 
sistor; direction <»f condenser rotation; size, 
5- or 10-amp. fuse, of fu.se block. 


A COMPACT AUTOMOTIVE 
RECEIVER 

I N Fig. C is illustrated a w*ell-dcsigncd 
antoiiiotive receiver of small-space type. 
This is the Universal Auto-ltadio Mtulel No. 
66. As the schematic circuit. Fig. 1, indi¬ 



Fig. C 

77a* chassis of the Universal auto receiver. 


'rhe compact condenser gang selecteti for 
these models is maiiiifactured by General 
Instrument Co. 



Schematie circuit of the I'liiversat .Into-Radio Model 66 rrrritrr. It employs X’arioble-mu tubes, 
a push-pull pentode output stiiftc and a Carter remote-control unit illustrated in Fig. B. 


cates, it incorjairatcs two variahle-nm tubes 
as H.F. amj>li(iers, a screen-grid detector, a 
tyju* “37 first-stage A.F. tube, and in the 
output circuit tw’o ty]>e ’:J8 tubes in push- 
pull. 

A Carter remote-control unit (described in 
another portion of this department) is in¬ 
corporated in the 6-tuhe “De Luxe” model, 
which differs from the 5-tube “Standard” 
iiiodcl only in the quality of the dynamic 
reproilueer and tlie use of twin-pentodes. 


The total “A” current consmiqition is 2.5 
A.; the “R” drain is 32 ma. Dm- to the use 
of an automatic vohinie-control type of cir¬ 
cuit, a relatively even output volume is niain- 
talned with an Injmt signal variation of 1,000 
to 1, it is said. Only two leads from the 
“15” supply are required, intermediate poten¬ 
tials being obtained by the use of dropping 
resistors. Altlioiigli the usual timing range 
is 550 to 1500 ke., sjiecial models are avail¬ 
able for police service in the 1710- to 2420- 
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kc. hand. The chassis is suspended on riih- 
hcr inside the metal ease. 

Tile riijfjreil construction and exceptional 
4*ase of installation and replacement of thcs<‘ 
receivers, which are manufactured hy L’ni- 
versal Aiitt)-Uadio C’orp., recommend them 
to automotive set specialists. 


THE No. 171 “RECORDOVOX” 

N }>ast issues of Uaiuo-Crait, in the 
“Sound UecordliifT*’ department, there 
3iave been deserihed sevtTal honie-reeordinfr 
devices; the newest one is illustrated in 



Fit 2 

Schematic circuit of the Rccordovox, 


Known as the Pacent No. 171 “Rccordo- 
vox," this versatih* attachment may convert 
any (»ld-style phonojrraph into a hiph'^rrade 
musical instrument that will electrically re- 
prodma* home records as well as all rcfrular 
corntiuTcial records. It also allows for the 
luakiiijr of home reetirds of voice, music, 
or radio projrrams. 

l*rovision is made for the use of a hand 
microphone, throujrh which the set owner 
can reiaird his or her v«»i(‘e, or insert his 
t)wn annomieeiiietds inhi radhi pn»^rams for 
the amu.sement of utisns])eetiu^ quests. 

Permanent connectitin to the ratlin re¬ 
ceiver is made witluuit disturltin^r any exist- 
injr wiring, all interi^tmnetdions ftir the va- 
ritnis t>peratit»ns heinjr math* hy the turn 
of a knt>h. as stmwn in Kijr. 2. 

A comhination hcail replaces the usual 
tont‘ arm tm the ]>ht»iu»jfraph, the smuid he- 
in;r reproduced thronjrh the antlio amplifier 
and loud-speaker t»f the radio receiver. 



Fig. D 

Component parts of the Rccordovox, 


The control box, neatly linisluTl in alu¬ 
minum and measuring: only (» x .‘I x 1% ins., 
hears two knoh.s, one for control of the vol¬ 
ume t»f phonojrrajdi reproduction, and the 
other ft^r .shiftinjr hetween radit>, record- 
inj^, rcprodiicinfr and annoiiniunjr. 

Prtiper ctinncction to the radio cha.s.sis 
is easily made with the aid of adapters which 
(it iiiuler two or three t»f the tubes. No 
tools are rctpiired for this wtirk. 

'fhe Hecordovox is luanufacturcd by the 
Pacent Electric Company. 


A COMMERCIAL MODEL 
RADIO-PIANO 

I N Pip. 1% is illustrated the “Lyric Radio— 
Wurlit'/.er Student Piano ('oriihination.'* 
Of cour.se, a radio-]uano comhination is 
not an innovation—custom-set builders have 
been huildinp up such arraiipements tor 
many years. It is believed, however, that 
this marks the first announeeiuent of a com¬ 
mercial instrument of this nature, ready for 
the consumer trade, and desipned to meet 
the rc(piircnients of .small homes and apart¬ 
ments where the desire f«ir both radio and 
piano can he fulfilled. This comhination fits 
into the spaee of the ordinary console-type 
radio receiver, and tlius con.serves consider¬ 
able space. 

'rhe piano is the very latest desipn, a 
petite Student model, lied cases with red 
keys to match, preen cases with preen keys, 
blue cases with blue keys, and blai'k and 
pold ea.ses with amber keys are prcilomi- 
nant eolor.s. The panel effect is heiphtened 
by shadinp. The piano measures approxi¬ 
mately 40 X 21 X 4-1 ins. high. 



Fig. E 

The new IVitrlitecr nniio~pui»o combinatton. 


The Lyric radio chassis is mounted in the 
lower ripht side of the bottom panel and 
i.s connected with the control panel by 
nu‘ans of rod.s. The control panel is in the 
iijjpcr ripht corner of the top panel; the 
reproducer is in the lower left corner of 
the Iwittoni panel and, due to the color- 
niatchinp of tlie prille, is }»racti<*ally invisible. 

The Radio-Piano ('4»mbination is manu¬ 
factured by lh(‘ All-.Vmerican Mohawk ('orp. 


AERIAL TOWERS 


T O inetd the demand tor a simple, effec¬ 
tive lua.st-desipn suitable for u.se under 
average re(|uir(‘ments, there has been dc- 



Fig. 3 

An erected LcBourg radio antenna. 

veloped the heavy iron-wire construction il- 
lu.strated in Fip. 3. The.se masts are sohi 
in pairs; each one is t^ijiped hy a porcelain 
insulator around which the puy wire and 
antenna are fastened. 

'rhe.se ma.sts, which measure U/^ x ft., 
are manufactured hy A, Lellourg. 


THE MODEL 868 PHOTO-ELECTRIC 
CELL 

A new photo-electric cell, suitable for 
use in .sound movies in the home, and 
f4>r many imvcl exjieriments, has recently 
been announced. As in ♦ithcr jilmto-electrie 
cel I.s, this unit consi.st.s, as can be .seen by 
reference io Fip. E, of a large light-sen¬ 
sitive catlnMlc and a small anode. 

'riie cathode of the 8(18 is a 
semieylintlrieal .sheet of metal 
and is coated with a thin film 
of caesium. 'Fhe amide or col- 
h‘ct4ir consists of a small wire 
placed in the axis of the cath¬ 
olic surface. A small amount 
of pas is ii.sed in this tube to 
produce high .sensitivity. 

It is .sensitive to light over 
the entire visible spectrum, as 
may he .seen by reference to 
Fip. b 'fhe high .sensitivity in 
the iiifra-re<l /.one makes the 
cell very sensitive to light 
which is emit tell by tungsten- 
filament lamps. Ordinarily, the 
cell reipiires further amplification which 
may be .secured hy a suitable re.si.stance- 
coupled amplifier. 

The ftilhiwing are the ratings and char- 
acteri.sties of tlie new tube, which is manu¬ 
factured hy the lUW Radiotron Companys 
Inc., and E. T. Cunningham, Ine.: 

•Xnwle Supply N’ollajfc—90 volts niaxinuim; 

.\iio<le Current—20 micruamperes ni.ixinium; 

Static Sensitivity 45 microami^eres per lunieii; 
Dynamic .Sensitivity at 1000 cycles—40 micro¬ 
amperes jicr lumen: 

Dynamic Sensitivity at 5000 cycles—38 micro- 
:imj»eres per lumen; 

I^iail Circuit Resistance—0.1- to 5 megohms; 
Maximum Over all Length—4J^ ins.; 

Maximum Hiametcr—1 3 16 ins.; 

Wimhiw .\rca nf Cathoile -0 9-sq. ins.; 

Rase—Small Four-Prong. 

{Continued on pnife 622) 
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The Radio-Craft 


A. The compJeted chassis of the Radio-Craft **2-Titbe** Receiver is shozvn at the left; at right, its reiative she is indicated. 


V AIUOl’S niHluuls have been tried 
from time to time to Imihl siuali, 
powerful receivers. As a genera! 
rule, as far as amplification was di¬ 
rectly conccrne<l, most of tiie amplification 
was accomplistied in the audio-frccjuency 
section of the receiver. T1nis, we first had 
the crystal dete(‘tor followed hy an aiidio- 
frecpiency amplifier, then the non-regencra- 
tivc and the regenerative detector followed 
hy the audio amplifier. T'lic difficulties en- 
eoiiiitcrcd in the design of such receivers 
were, hy necessity, overcome through a 
compromise hetween many factors relative 
to the design. One of the greatest of the 
(‘ontrolling factors has always hci*n tlie low 
order of efficiency of the tritule tube itself; 
this efficiency being defined as tlic ratio <»f 
A.C. power dcvelojied to the D.C, plate 
dissipatifin. Wc discussed this in our an¬ 
nouncement of the ‘TripIe-'Twiif’ tube in 
the February, issue of lt.\mo-C'RAFn\ 

.\n cxaiiiinatitm of the curves shown in 
the article will immediately convince «>nc 
of the possibility of this tube’s use in a 
small receiver. .\ receiver that would at 
once be ptiwerful as to volume and suffi- 
citmtly sensitive for consistent local ret‘cp- 
tion. In the c*xpcrimental work on the aj)- 
jilication of this tnbi* to a simple receiver, 
the input secti<Mi was arranged as ;i de¬ 
tector and, to increase sensitivity, regenera¬ 
tion was added. T'his, however, (lid not 
allow gr<‘at enough voltage to be impres.sed 
on the input grid to deliver sufficiiMit power 
from the output secti«»n. 

My introducing a rt'gcmerativc detector 
and coupling to the input of the '‘'friple- 
Twin” tube through a transformer, a pow¬ 
erful, simple, and inexjiensive receiver may 
be constructed. With this in mind, we set 
about building such a n^ceiver which is de¬ 
scribed in the following paragrajihs. 

It might be mentioimd that this receiver 


By the Engineering Staff of 

Radio-Graft 

compared very favorably as to volume with 
a midget receiver eonsi.sting of two tuned 
variable-mu U.F. .stages, followed by a ’2k 
detector, resistance coupled to a ’4-5 outjmt 
tube. 

Construction 

In view of d(‘sire(l compactness, the re¬ 
ceiver was designed with the jiower-supply 
unit on the .same ebas.sis. However, the 
ret'eiver may be eonstrueted in two iinit.s, in 
order that the ’’Triph^-'TwiiT* may be used 
with .some other tuner. If this construetioii 
is adopted, and it is desired to supply the 
tuner with power from the jiower-ampliher 
unit, it will be necessary to employ a larger 
transformer than tliat reeiaumended herein. 

'The ahimiriiim I'ba.ssis is made from a 
plate of alninirnmi l/Ki-in. tlii(‘k, IB ins. 
wide, and 14- ins. long. 'The four corners are 
then ent ont and the various lieiids are 
mad(‘. .\ft(*r the (‘luissis is formed into 
shape, the juisitioiis of the boles to be drilled, 
in eluding tliose for tlie wafer .sockets and 
tlie transformer port, are then marked ont 
on the chassis, after wbieli they are drilled. 

'Die support for tlie drum-dial meebani.sm 
is made from a piece of alimiimiiu 2«;_. ins. 
wide and 1^'. ins. long. .\loiig one side, 
>/^-in. from tlie edge, a line is marked, after 
wbieb tlie edge* is bent over at right angles. 
T\v(i boles Vl**hi. in diameter are now drilled 
on eentcTS wbieb are 1 in. from each end 
and V..-in. from the unbent edge*. TVo small 
boles are drilh'd on the bent-ov(*r edge, %- 
in. from (*aeb (uul in order tliat tin* jilatc 
may be moiint(‘d vertically on the chassis 
with .screws and nuts as .shown in the pho¬ 
tographs, Figs. .\ and B. 

After the (’bassis has Iwen prepared, the 


tuning coil is n(‘xt made. This consi.sts of 
a length of hakelite tubing in.s. in out¬ 
side dianu^ter and h’f'P* Beginning 

yn-iii. from one end, 111) turns of No. :)0 
B. & S. wire arc wound. The ends of the 
winding may be soldered to lugs which 
have been fastened to the ends of the tub¬ 
ing by small rivets, eyelet.s, or screws and 
nut.s. Over the filament end of the 
llO-tiirn winding, the antenna primary is 
wound. This consists of 12 turns of the 
.saiiK* size wire, riie ti(‘kler (‘(insists of 25 
turns of No. 28 B. & S. wire wound on 
bak(‘lite tubing 1 in. in diameter. This coil 
is then inserted inside the tuning coil at 
the grid end. The end of the winding 
iieare.st the grounded end of the secondary 
should be eoniieeted to the plate of the 
detector, if all windings are in the .same 
direction. T'lie (»nds of the })rimary and 
secondary may be brought out to lugs on the 
grid end of the coil, while the antenna end 
of the primary should he hrought out al the 
opposite end. T'he ends of the tickler may 
he lirought out at either end, although it is 
more eonvenient to use the grid end. 

Assembly of Parts 

NVxt in order is the mounting of the 
parts on the chassis. The tube sockets are 
first niount(‘d, followed iiy the mounting of 
the power transformer T2 and the chokes 
('ll.l and (dl.2. 'The variable condenser is 
next mounted: this is a(‘(‘onipIished hv using 
long serew.s. In order that the drum dial 
shall have siittieient elearanee from the top 
of the (‘ha.ssis, the variable condenser is 
moiint(*(l with %-in. hra.ss husliings, through 
wliieli tlie constriietor pas.st's the mounting 
screws of the condenser. NVxt is mounted 
the drum-dial driving nu^eliaiii.sni. 'This is 
fastened to the support plate with the flat- 
luNided serew’s provided with the drum dial. 
The support jilate is next fastened to the 
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“Triple-Twin” Receiver 


LOUD-SPEAKER OPERATION! 

H ere i$ a set that brings back the f(ood old DX days as no set in recent years 
has done. 

Here is a two-tube set (the rectifier tube Is not counted) which will spin 
circles around the best four- to six-tube sets in use today. 

The Editor recently tried this set In his home on Riverside Drive and in a 
sinf(le night was able to pull in, on a 40-foot antenna, the programs of practically 
every station East of Denver. Such stations as WBZ, Springfield, which, in his 
location is never received even with a Super, came in with regular loud-speaker 
strength. In a single evening, some 40 DX stations were logged, all being heard 
on the dynamic reproducer. 

Local stations came in so loud that the small 6-inch dynamic was not able to 
carry the load and started to rattle. In volume, the reproduction of the set was 
as loud as that from a good 6-tube midget console set of a well-known make! 

Here then, is the ideal receiver for the builder who wishes something ultra- 
new in a set that will be modem in 1933. We recommend it highly to set 
builders, and all those who want something out of the ordinary. 



chassis. NVxt, the dnnn dial is placed in 
position. To do this, it will he necessary 
to extend the shaft of the c<uulenscr hv 
lf>oscniii|r the set screws, after which the 
Set screws arc ajrain tijrhtened rirnily. 

The sensitivity-volinne c‘oiitrol U2 is next 
mounted in position. If care has been ex¬ 
ercised, there will be just enough clearance 
between the dial and the variable resistance 
to allow the drum to pass freely. The pho¬ 
tographs show a left-hand drum, hut the 
nlxive will hold true with the right-haiul 
drum as well. 

The power switch S\V. is now mounted 
in the hole drilled in the front of the chas¬ 
sis, folio well by the mounting of the audio 
transformer Tl, and the bypass condensers 
C4*, C*5, and O). Next is luoimteil the filter 
conden.ser and the bias resistor R6. 

The two leads from the variatjh* re.sistor It2 
are soldered in place before the filter con¬ 
densers C7 and C8 are mounted on the top 
of the cha.ssi.s. The tuning coil is now 
mounted und<‘r tin* chassis in the position 
shown. The n'inaindcr <if the parts are not 
mounted until the receiver is wired. The 
wafer socket provideil near the front edge 
of the chassis is for connection to the midget 
dynamic sp«*aker. 

Placing the Receiver in Operation 

To place the rc(‘eivcr in ojieration, it fs 
first nct*cs.sary to cheek tin* wiring in a<*cord- 
ance with the circuit diagram. T'lic voltage.? 
arc next checked hcf<»n* tin* in.sertion of 
the ttihcs. Aft<*r the tubes arc inserted 
and the foiir-prong plug of the speaker 
cahic pluggt*d into flu* .sjn'akcr smket on the 
cha.s.si.s, tin* voltages arc next adjusted. The 
voltag<*s on the '27 detector .shoiihl he l>e- 
fwcen *22* and volts; this voltage is not 
critical, though a lower value t(*inls to ln*tler 
control of regeneration. The voltage on tin* 
plali* of tin* '95 tube shouhl be 2<».5 veilts. 
riu* bias resi.stor It<» is next adjusted in the 
following manner: with the positive Icr- 
minal of a l()00-oliiu.s-]>er-volt voltmeter, or 
other .suitable instrument, placed on the 
center tap of tin* filament winding, and the 
negative terminal to the ehassi.s, the re.sist¬ 
ance is adjusted until the voltage is 17 volts. 


The tap of the bias resistor is next ad¬ 
justed. Uy keeping tlic positive terminal 
of the voltmeter on the center tap of the 
filament winding, and jdaeing the negative 
of the meter on tlie tap of the bias resistor 
U6, the voltage is adju.sted to 3 volts by 
.sliifting tin* tap on the resistor. It may be 
m*(*essary to repeat the operation a few 
times until the voltages are correct. It 
will he noticed that by varying the voltage 
between the center tap of the filament wind¬ 
ing and tiic taj) on the bias re.sistor Uti, 
a control of the amount of hum is secured. 

List of Parts 

One 1 lainmnrlund, Tvjic ML17, 350-nmif. 

variable conden.ser. Cl; 

One llaiumarlund. Type SWD-l drum-dial; 
Two Aero vox, 'I'vpe 200-S, 1-nif., hvpa.ss 
condensers, Ct, C9; 

One Aerovox, 250-iiunf. molded mica con¬ 
den.ser, C2; 

One .Aerovox, .5()0-inmf. molded miea con¬ 
den.ser, C3; 

One Aerovox, 'ryjie 20()-S, l-iuf. bypass 
c*onden.ser, C5; 

Two Aerovox, Type lli-Farad electrolytic 
filtt‘r condens«*r.s, 4 mf., Cfi, C7; 


Fig, B 

Underside viav of Radio-Craft's seU 

One Aerovox, Type Hi-F'arad electrolytic 
filter condenser, 8 mf., C8; 

One tuning inductance (described in ar¬ 
ticle), 1.; 

Two National, 60-iua., :)f)-henrv choke.s, un¬ 
mounted, Cll.l, C'1L2; 

One 'i'liordarson, repl;M*emcnt type audio 
transformer, Tl; 

One b'ranklin midget power transformer, 
8.5 watt.s, Ff; 

One l*'.h*etrad Super-tonatrol, 0-10,000 ohms, 
tapered, R2; 

One Elect rad I'ru-volt resistor. Type U, 500 
ohms, with tap, HO; 

One International re.sistor, metallized, I 

watt, 2 meg., HI; 

One International resi.stor, metallized, 2 

watt, 2.50,000 olnn.s, H3; 

One International rc.si.stor, metallized, 2 

watt, 12,500 ohms, K5; 

One International re.sistor, metallized, 1 

w’att, 10(),0(K) ohms, Ht; 

One ('utler-llammer p<»wer .switch, S\V.; 

One “Ulan the Hadio Man" aluminum eha.s- 
sis, 10 ins. long, 8 in.s. wide, 2 in.s. high; 

{Continueii on potje f>22) 



Schcmntic fiVrioV of the new **2-Tuhc* rrrWtrr; distant stations are recck*cd at loud-speaker 
strc$iffih. Tube 1'2 funciions as a 2‘Stapc direct-coupled J.F, amplihcr; the iirst plate's load is 
composed of KS and Cl I A, The field coil of the dyttamic reproducer forms one of the filter chokes^ 
The position of the tickler coil is fixed: reverse its leads if regeneration is not obtained on 

the fi rst tests. 
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The "Comet” All-Wave Set 



By means of plug-in coils, this new re¬ 
ceiver covers a w'avelength range of 15 
to 550 meters. A feature of the design 
is the use of a second-oseillator which 
makes convenient zero-beat reception of 
all stations, including GW code. The 
receiver’s sensitivity figure is less than 
one microvolt-per-meter. 


T HK tlioroufrlily captivatiller feature 
ratlin ha.s always Been 
M'ith the advent of .slii»rt waves anti 
their innate jrlolie-eireliiifr eliaraeter- 
istie.s, tile faseinathm has heeome iimre stir- 
riiifr than ever. .\nd new, especially .so, 
with the reeent development t>f an ultra¬ 
sensitive receiver. 

This is the new ilaminarlnnd all-wave 
.siiperhetcrotK ne, the "Gtimet,” illustrated 
in l*'ifrs. A and 15. 'rhe rt‘eeiver not only 
fills the retpiireineiits ftir slmrt-wave work, 
hut for hroadeast work as well. 

T'he ‘'Ctuiiet,** an eijrht-tnhe inotlel (Kijr. 
1), uses two as o.scillators, two '25’s as 
detectors, two ’B.Ts (variable iinrs) as I.F. 
amplifier.s, a '47 in a resistance-coupled au- 
<ii<» ainjiliner, and an '80 as a rectifier. 

Features of the Receiver 

The I.K. stajre uses a hand-pass tuninjr 
s\stem to aflfortl extreme .sensitivity and se¬ 
lectivity with faithful reproduction throujrh- 
out the entire amlihle ranjre. 

Another unusually interesting feature is 
the second-o.seillator which serves a dual 
purpose. 15y puttin^^ this tube int<» play, 
arul this is done hy a switch on the in.stru- 
ment panel, distant stations on both broad¬ 
cast and short waves can he located with 
utmost simplicity and, al.so, it enables the 
reception of (‘W signals (code) with ease. 

* llammarluml Mfg. Co. 


By MARTIN W. LEWIS' 

'I'o facilitate precision tuninjr, the major 
tunin^r I’ontrol is supplemented by two fool¬ 
proof luechanical vernier.s, one for each 
condenser, lo(‘ated on i*ach side of the major 
control knol). Inciihuitally, the projection- 
scale method, which afl’ortls mafriiification 
of the seidc indi(*:itions, is useil. This, of 
course, provides ea.sy .selection of stations. 

i''or niaxinmiu cfln’icncv throughout the 
entire wide rantre of fiaapieneies which tliLs 
receiver covers, special i.solantite form 
plufT-in coils are u.sed, Fi|r. 15. 'rhese permit 
complete coverage of all the hands, iuclud- 
iiijr broadcast. 'I'here arc five sets of et>il.s, 
two coils to a .set, havitijr the followinjr 
ranjrcs (in meters): !•> .*50; 28.5—02.5; 

58,8—1:50; 120- 27:5; ami 250 5.50. 

A new sjieaker has al.so been designed for 
use in this all-wave receiver; it derives all 
the neces.sary power for encrjrizinfr its field 
<‘oil from the .set. 

Discussion of Circuit 

'I'he snperhetenulyne has often been re¬ 
ferred to as the "killer" of rjidio reeeiver.s, 
ehieOy heeaiise its circuit simplifies the 
problem of obtaining vniform It.K. amplifi¬ 
cation of almost any ilesircd amount and, 
at the same time, affording a liiirh order of 
.selectivity which is also snhstantially uni¬ 
form over a wide hami of .sijrnal frequencies. 


Sinee the advent of screen-grid tubes, 
gang eonden.scrs ami elaborate shieUling, 
H.F. aiiqdifieation at frequencies within the 



Tiou'iip ranges of the Cornells Hi’C coils, 

l»roa (least hand is easily aeeonqilislied. 
'I'hercfore, the out.standing advantage of the 
superheterodyne at present is in the rmitt(‘r 
of selectivity. W'liile this advantage is not 
negligible at the comparatively low fre- 
(picncics of tiu' hroadea.st hand, its ciTcct at 
the high freipicncit's involved in short-wave 
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rr(‘rj>ti(»n is truly rciiuirkahle. 

It run be shown that a series of tuned 
eirriiits possessiiifr ^ood discrimination l)r- 
tween two sijrnals on adjacent cliannels (say 
1(H)() kc, and 9J)() kc.) nnist he of very liigh 
(piality, as the percenlatte difference is only 
1%. Assuming it to he possible to Inuld a 
scries of eir(‘uits of the same c’ffirieney to 
operate, say, in the 10,000- to *20,00n-ke. l)and, 
ii would he practically impossible to sejiarate 
two stations (»pcratin|r at 15,000 kr. and 
11,990 kc, since the percentage difference is 
but 1/15 of 1 per (‘ent. 

This principle Is clearly illustrated in Fig. 
2. Curves A, H, and C represc'nt the tuning 
eharaeteristics of single tuned circuits reson¬ 
ant at l,0tK) kc., 5,tl00 ke. and 15,000 kc., re- 
si»ectively. 

The power factor of all three circuits is 
.01 ((^ of lOO), which is reasonably g<»od for 
radio eireuits. Since the power factor of all 
the eireuits is identical, the selectivity of 
each must also be the same. This is shown 
by the amount of atttmuation for frequencies 
2 per cent greater than the resonant fre- 
(juency, which is t.l in all three eases. How¬ 
ever, the reduction of an interfering car¬ 
rier 10 ke. helow the resonant frequency is 
far front uniforni and is .suhstantially /.ero 
in the 15,000-ke. circuit. 

With the su])erhetcrodyne ])rineiple, this 
difficulty disappears. ]\y means of the local 
heterodyne oseillatitr, the lOOO-kc. signal 
(which we shall assume to be the one de¬ 
sired) is changed to Mi5 ke. At the same 
time, the undesired 990-ke. signal is changed 
to 1>55 kc. aiul both signals are impressed 
on the intermediate amplilier. 'Hie inter¬ 
mediate amplifier then has the task of ampli¬ 
fying the t()5-ke. signal (for which it is 
tuned) and reducing (or rejecting alto¬ 
gether) the •t55-ke. interference. This is com¬ 
paratively easy as the percentage difference 
here is lO/tfiS, or over 2 per cent. The ef¬ 
fective selectivity in this ease has been 
more than doubled. This effect increases 


rapidly with increasing .signal frecpieneie.s. 

Figure .‘1 illustrates very clearly the re.sult 
of increase<l resistance in the intermediate 
coil.s. Curve A is the tuning characteri.stic 
of a .single intermediate coil as used in the 
“Comet.'’ Curve U is that of a coil of the 
.same inductance having four times as much 
resistaiM-e. 'Khe loss of selectivity due to the 
higher power factor is considerable. 

For this reason, the intermediate coils 
u.sod in the “('oinet” are wound with special 
•'IJtz” wire, resulting in a power factor of 
.01 (Q of 100). Six of tlie.se colls are used, 
two in each transformer, in the tuned jilate 
—tuned grid hook-up. This provides six 
shar])ly-tlined, low-lo.ss circuits in the inter¬ 
mediate amplifier. While this arrangement 
affords extreme selectivity, the double-tuned 
critically-coupled cir<aiits n'sult in a steep- 
sided respon.se curve with a rounded top, 
thus ininimi/.ing the type of U.F. distortion 
known as side-hand cutting. 

Figure 4 shows the actual tuning charac¬ 
teristics of a complete l.F. transformer us¬ 
ing two of the I Jtz-wfinnd coil.s, each having 
a power factor of .fU. While no ovcr-iiU 
.selectivity curves arc available at this time, 
a fairly accurate idea of them is given hy 
Fig. 5 which is a calculated curve of the 
.selectivity of the complete intermediate am¬ 
plifier ha.sed on the actual <*haraeteristic.s of 
one transformer as shown in Fig. 4. 

Although it is obvious that a lower l.F. 
would afford even greater .selectivity hy 
reason of a further ineren.se in the percen¬ 
tage frc<|ueiiey-diffcrenee, there is another 
eon.sideration which makes a high l.F. de¬ 
sirable. All superheterodyne receivers are 
subject to an “image’’ interference which, 
stated briefly, means an nndesired signal 
who.se frecpieiicy difference fnuii the desired 
signal is exactly eipial to twice the l.F. used 
in the receiver. 

It naturally follows that a high l.F. les¬ 
sens interference from this .source. A inaxi- 
imiiu spread between a desired signal and its 



Fill. A 

The Hammarlund ’*Comet'‘ in a console. 


image Interference is esp«‘eially important in 
short-wave reception. On the other hand 
modern design iieeessitates the use of an 
l.F. materially lower than that of any of the 
.sign als to lie received. For the.se reason.s, 
l(>5 kc. was clm.scn as tlie l.F. for the 
“C'oniet,'’ 

Figure h shows the tuning ranges of each 
t»f the five .sets of coil.s. .\m])le ovcrla]i is 
provided, insuring complete coverage of the 
entire range of It to .550 meters. 

The Filter System 

A ’24 type .screen-grid tube is u.sed as 
a first-dcteetor or “mixing” tube. 

The .second-detect or is also a ’24 A type 
screen-grid tube working as a plate-circuit 
(Caiitiiiued on pope (>2«*1) 
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I.F. Coil Design 

The “how” and “why” of intermediate-frequency transformer construction 


T HK iiicreasinjr interest in siiper- 
heterndyne receiving circuits from 
the hnme constnictnrs* and experi¬ 
menters' an^le has made more jilain- 
ticc than (‘ver that old refrain—“How many 
turns should 1 wimi on an interinediate- 
fretpiencv traiisfonncrr** 

The author will endeavor to supjily sucli 
information as is necessary to enable tlie 
Iniilder to design and nuistruct coils which 
will he as jrood as, if not superior to, any 
on the market. 

A di.seiission of the advantages of a par¬ 
ticular frequency, such as 175 kc., over that 
of, .say, kl ke., is not within the province of 
this article. 'Phere are many rea.stms .set 
forth by enjrineers as to the re.sjjectivc 
merits of the various intermediate fre- 
(jueneies of their cIkucc, l>ut today we find 
that for ordinary broadcast reception the 
175-kc. band has become more or le.ss stand¬ 
ard. For .short-wave “superhet.s,” other 
fre(jueneies (some within the hroadea.st 
band) are used; so the tables which are 
{fiven in this article, for tho.se who are 
not .s<» mathematically inclined, ineliule all 
frequencies from about the center of the 
broadcast band to the old stand-by fre¬ 
quency, 45 kc. 



Elementary of a typical J,F, amplifier, 

'riiree of the most inqmrtant factors to 
be taken into con.sideration in the de.si^n of 
l.F. transformers are; 

1. 'Pile .sensitivity require<l to obt;dn the 
ic<piired power output from low sipnd 
inputs; 

2. 'Phe dcfrree of .selectivity nece.s.sary per 
stajfc to ^ive a satisfactory over-all .selec¬ 
tivity in the receiver; and 

Media ideal and co.st I'oiiside rat ions such 
as eha.s.sis size, ctdl-.shield size, number of 
tubes, etc. 

An examination of the factors li.sted 
above will lead us to believe that there is 
more to the desijrn of an l.F. transformer 
tlian the mere .selection of a coil with a 
pveii diameter and wire turns plus a res¬ 
onating capacity. 

Deslf^n Considerations 

'Phe logical way to de.sipi our coils is, 
first, to determine the requir<‘d decree of 
sensitivity. If we know the total over-all 
pain re(piir<*d for a piven output, we can 
ascertain the required pain ]>er .stape. We 
shall have a fair idea of the prid swings 


By CLIFFORD E. DENTON 

on siicee.ssive .stapi’s at full power output, 
whi<-h will enable us to design our circuits 
for minimum tube distortion and maximum 
selectivity and stability. The solution of the 


1st factor listed will be a puidepost in the 
determination of factors 2 and X 

In.stead of using the level of 50 milli¬ 
watts out])lit, we shall u.s<‘ the rated jmwer 
output of the tube or tubes as iinlieated 
in the various tables supplied by tube 
manufacturers. 

If the ])ower tube .selected is of the *45 
type, the jiower output will be KiOO milli¬ 
watts at the niaxintum rated voltage. 'Phis 
means that if we want a power output of 
l.(> watts (1(>00 milliwatts) to be feil into 
the speaker, the input signal voltage on 
the grill of the *45 must not be greater than 
50 volts peak (the value of the grid bias). 


Anv increase of voltagi* on the grid will be 
the cau.se of undesirable di.stortion and, of 
coiir.se, must be avoided. It is best to use 
lt..M.S. values in calculating the various 
signal voltage.s, and as the K.M.S. voltage 
of 50 V. is .707 X 50 — :15.;15 volt.s, we find 
that the U.M.S. value which can be applied 


to the prid of the *t5 is 35..T5 volts. 

.Mo.st radio .sets today feed the ainlio out¬ 
put of the detector into the grid of the 
power tube by means of n'si.stanee coupling; 
in this ea.se, the dideetor will have to deliver 
35.3 volts to the prid of the output tube. 

Preliminary' Calculations 

Figure 1 .shows the circuit of a jxiwer de¬ 
tector, re.si.stanee-capacity coupled to the 
output tube, and we find that in the ea.se 
of a screen-grill detector and a '45, h’.3 will 
be 35.35 K.M.S. volts. No gain can be ex¬ 
pected from the re.si.stance-capacity unit so 



Fi^. 6, upper ri[|ht. Circuits illustratiiiri the effects of distributed capacity, 

Fi^. 7, lower ri^jht. Circuit illustratinff the effects of coil resistance on a tuned circuit, 
FifJ. 8, left. Cun>c sho 7 cing how the **Q" of a coil may be computed. 
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'24 TUBC5 
CURVE A CURVE-B 
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CURVE B- 90V. -9V. 
CURVE C • 180V. -20V 
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*32 TUBES 
Eb • 174 V, 
EcG • -6 V,l 
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Fi^. 2. left. Curt’es showing the possible gain that may be expected from a *24 tube, 
Fi^. 3, center. The same curz’cs as in Fig. 2, only for a '27. 

F'^ht. as for Figs, 2 and 3 but for a ‘32. 
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tliat tlie vdlta^e at must also lie 35.35 
volts. Fiprs. 2, 3, and 4 show the possihle 
audio output of three standard tubes used 
as seeond-cleteetors in “superhets." These 
curves sliow the A.F. output volts (U.M.S.) 
of the '2t, ’27, ami '32 tubes plotted against 
the U.F. input volts (U.M.S.) and are very 
useful in view of tlie fact tliat they pve us 
the recpiired operatin^r potentials for these 
tubes used as detectors and the recpiired 
U.M.S. values of the ineouiin/r signals to 
“kiek" tlie power tube. Fi^rs. 2 and 3 also 
show the points where ^rid eurrent will 
start due to overloading of tlu* ^rrid by the 
iiu‘oiiiin^ sipials. 

Ueferrin^f to Fi^. 2, we find that a sipial 
of 3.2i (U-.M.S.) volts is necessary on tlie 
prrid of the '21- (letetdor to fulfil the require¬ 
ments of the '1-5 for maximum p<iwer output, 
'rhe si/rnal on the /rrid should not exceed !• 
\olts U.M.S. or the prrid will draw eurrent, 
thus causing distortion. In the ease of the 
‘27, Fi;r. 3, we ftml that it would require 
an U.F. injiut of 12 volts to tleliver an 
output of 13 volts. This tube will not satisfy 
the eondition of maximum powtT outjiut 
unless a hi;rh-priinary-inductanee .\.F. trans¬ 
former, with a turns ratio of at lea.st 3.5 
to 1, is used. .A had feature of such a tube 
is the fact that jrrid current starts to flow 
at about 12.5 to 13 (U.M.S.) U.F. volt.s. 
Under all conditions, it is advi.sahle to work 


the tidie at some value below that whi<*h 
causes the flow <if current. 

If it is desired to use a pentode as the 
otitpirt tube with a screen-^^rid second- 
detector, we find that an U.F. sipial input 
of less than 2 volts will he suflieient to 
deliver a power output of 2.5 watts. 

If pii.sh-pull eireiiits are ns(‘d in the out- 
]iut stap’.s, tlu* .\.h\ signal voltaj^es will 
iiave to he doubled and, as the output of 
the detector cannot he increased without 
s<‘vere distortion, it is luH'essary to add an 
additional .A.F. stap* .so as not to overload 
the detector. 

Calculation of Gain 

Ilaviiipr determined the minimum U.F. 
voltajres which must he supplietl to tlu* j^rid 
of the detec’tor to d<*liver the maximum 
]iower output, we are in a position to de¬ 
termine fhe total jrain which must lu* ob¬ 
tained from tlie I.F. ampliner. 

.Mo<lerii rad ill receivers of the siiper- 
lu'terodyrie type have an input sensitivity of 
less than 5 microvolts per uiet<*r and. with 
the standard lieij^ht of tlu* antenna set at 1 
nu*t<‘rs, we find that the absolute sensitivity 
will he about 20 mierovolts (a micTovolt 
hein^r one-millionth of a volt). 'Klius, if we 
tlesire a receiver (as shown in h’ljr. 1) that 
will deliver about volts of U.F. sijrnal 
to the dete<*tor fnim an input sipud of 20 
mierovolts, tlu* Uital voltajfc* ^rain of tlie 
umplifier will In* 


U.M.S. volts on p:rid of detector 


U.M.S. volts input from antenna 
t volts 

or - = 2fK»,0(M) ;rain. 

.0iM)020-volt 

.\s a certain amount of amplification can 
lie, and i.s, obtained l>y one or more .sta^jes 
of eonventional IMt.F. aliead of the modu¬ 
lator tube (first-det(*etor), it is not abso¬ 
lutely ne<*es.sary that tlu* entire hurdt*n of 
amplification he borne by the I.F. ampli¬ 
fier. If tlu*re are two stap:(*s of T.U.h'. 
ahead of tlie modulator, then there will In* 
a voltage ^ain of about 15(M) (a.ssumin^ a 
^ain of about to volts per stap*) whieh must 
he eonsidc*red in desi^nin^ the I.F. amplifier. 
'I’he reader will reeoprni/.e tlu* neee.ssity *)f 
usin^f prt*-amplifieation before the niodiilahir 
as this jihase has been covered in many 
«‘xeelh*nt articles on the suhj<*et. 

Now, let us see just what the final fipires 
will he with tiie atlded pun obtained in the 
pre-amplifier. 

If the input to the receiver is .(XMK)2-volt 
and the pre-amplifier lias a piin of 15(M), 
then the input to the first I.F. transformer 
will he .fM)(Mt2 x 1500 eir .f)3-volt. The i 
volt.s reeprired by the detector, elivided by 
the .()3-volt injmt tti the I.F. amplifier, will 
then he the volta/re pun reipiired by the 
I.F. amplifier, whieh is l«i3,3 volts. 


As it will he iiiipossihle to obtain a pun 
of 133.3 in a sinjrle intermediate stap*, it 
will he ne(*e.ssary to use two stap*s workiiijr 
at a pain of aiiout fi5, or three working: 
at ft ]iei* stap*. 

In the examph* (*ited above, the aiiiplitiea- 
tion due to the modulating; tube is ignored, 


TABLE I 
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h.k s 






Bm . 
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DCC 

8 CC 

DSC 

8 SC 

(BM. 

8 CC 

S 8 C 

14 

13.7 

14.6 

14.7 

16.0 

15.2 

14.2 

14.7 

15 

16.0 

16«2 

16.4 

17.0 

17.0 

16.6 

16.5 

16 

16.7 

16.0 

16.2 

19.0 

18.7 

17.6 

16.4 

17 

16.5 

20.0 

20.0 

21.2 

21.4 

19.6 

20.5 

18 

19.6 

22.5 

22.3 

23.6 

24.0 

21.7 

22.9 

19 

22.5 

26.0 

26.2 

27.0 

27.2 

24.2 

26.6 

20 

24.6 

27.5 

27.6 

29.5 

90.1 

26.5 

26.4 

21 

27.5 

30.5 

30.6 

32.6 

39.6 

29.6 

31.6 

22 

30.0 

34.0 

34.0 

36.6 

37.7 

32.7 

35.0 

23 

32.7 

57.6 

37.6 

40.7 

42.3 

56.1 

39.0 

24 

36.5 

41.6 

41.5 

46.3 

47.2 

59.7 

43.1 

25 

36.5 

46.7 

45.7 

60.3 

62.9 

43.7 

47.9 

26 

41.8 

60.2 

60.2 

66.7 

69.0 

47.5 

52.6 

27 

45*0 

56.0 

65.0 

61.7 

66.6 

62.1 

68.1 

26 

46.6 

00.0 

80.0 

68.3 

73 . 9 * 

67,0 

64.4 

29 

62.0 

66.6 

66.6 

76.4 

62.2 

61.9 

70.6 

90 

5 S .6 

71.3 

71.3 

63.1 

92.5 

67.4 

77.9 

31 

00.0 

77.3 

77.3 

91.6 

103.0 

72.6 

66.3 

32 

62.7 

63.7 

63.7 

101.0 

116.0 

79.1 

95.9 

93 

66.3 

90.3 

90.3 

110.0 

180.0 

66.6 

103.0 

34 

70.0 

97.0 

97.0 

120.0 

146.0 

91.7 

112 . D 

35 

75.4 

104.0 

104.0 

131.0 

164.0 

96.6 

123.0 

36 

77.0 

111.0 

111.0 

145.0 

le^o 

105.0 

133.0 

37 

ao.3 

126.0 

126.0 

165.0 

206.0 

113.0 

146.0 

36 

65.5 

133.0 

133.0 

168.0 

286.0 

120.0 

157.0 

39 

89«7 

140.0 

140.0 

181.0 

261.0 

128.0 

172.0 


as various eonditious develop whieh cause 
the pun of this portion of the circuit to 
vary over wide raiips. 'Hie sensitivity and 
outjiut will he affeeted by the strenprth of 
the received sipial, by the power output of 
the local oscillator, and by any eiian^e in 
operating potentials wliieh may take pines' 
as the receiver i.s funetioiiiiip 

Tlu* cheek for the (*orreetness of the caU'U- 
lation can he made by multi))lyin^ the piin 
ill the j)re-amplifier by the piin in the I.F. 
anrplit‘u*r; thus, l,5<)f) x 133.3 pves a value 
of 

Fipire 5 sliows a .skeleton circuit witli the 
voltap‘s ileveloped in the various circuits. 
Two sta;;es of I.F. amplineation are shown 
and, as each stap* is not working; at tlu* 
maximum possildc piin, tlie I.F. amplifier 
will he very stahh* ami the coils ea.sy to 
tlcsipi. 

If an actual condition exists wliere the 
piius and voltap*s are me;isure<l and found 
to in* us iiulicat(‘d in l*'ip 5, the volume 
(Continued on p<itfe f>2t>) 



Fijt. 9 

.‘f« automatic coif^roitdcnsrr rafculator, Knoivintt the 7’aluc of fithcr a co\l or a titnmg condenser, 
the other may be determined, for any jcaj-eleniith by reference to the chart. 



An elementary circuit iHustratinij hoiv a signal ts ambUlied through an ambliticr. 










































598 


RADIO-GR AFT 


April, 1932 



R.F. Tuner Chassis 



Fig. A 

Front view of the Snpcr^Da-Lite^R broadcast receiver. 


WE AIM TO PLEASE! 
Editor, Rauio-Craft: 

Will you kindly publish an article, 
in the near future, on the construction 
of a modern radio tuner 

I have made several unsuccessful 
attempts to modernize the R.F. stages 
of an old ** *26 and *27” set by using 
type ’24 and *35 tubes. The amplifier 
parts and power packs are still O.K.; 
there is enough “A** and “B** voltage 
to accommodate two or three more 
2.5*V, tubes. 

A unit like this should be of gr^t 
value to Service Men who modernize 
old sets. 

R. Pkck 
Philadelphia, Pa. 

(This letter will serve to introduce 
the R.F. tuner described by Mr. An¬ 
thony Swale Waring. Further infor¬ 
mation on coil design appears in the 
articles, “R.F. Coil Design,” by C. W. 
Palmer; also, “The Design of R.F. 
Transformers,” by Sylvan Harris.— 
Technical Editor.) 


D I’UINO thr ])ast wars, Hadio-Cr.xft 
has contaiiu'd advance information 
on a series of receivers dc'sifrncd l»y 
K. Bunting Moore, commencing 
with “Rverviunn 4,” and progressing through 
the “Moorc-Daniels nX-.'>,” “.Moore Super 
DX-H,” and, la.st year, the ‘M)a-Lit(‘-R.” 
All of these sets were arranged in kit form 
for the home huildcr. This year, Mr. M(M»re 
has hnmght forth a receiver which he calls 
the “Supcr-Da-Litc-R.” This receiver is of 
particidar interest hecause, utilizing nothing 
hut standard circuits, and without any 
“tricks” or “freaks,” it contains in one re¬ 
ceiver practically every advance mid refine¬ 
ment known today to the art (if hroadcast- 
reeeiver design. Multiple hand-pa.ss tuning, 
distortionle.ss volume-control, automatic vol- 
muc-lev 4 ‘ler and fading c*om]>en.sator, diode 
<Utection, dynatroii oscillator, tuning meter 
(if de.sired), single tniiing-control, and an¬ 
tenna compensation all are incorporated in 
this very simple circuit. 

The circuit is .shown in Fig. 1, and the 
layout can easily he .seen from Fig.s. A and 

b’ 

Discussion of Circuit 
The antenna is cou]ded to the receiver 
through an ad just a hie eonden.scr Ct which 
may be adjustc<i from the panel to the 
proper value for ;iny antenna, whtdher long 
or .short. An R.F. choke Lh is eouneeted 
directly between the antenna and ground 
hinding-po.sts to jiermit any static charges 
which may accumulate* on the antenna to 
leak off, and to partially rc.sonate the an¬ 
tenna circuit when a .short antenna is ii.sed. 

The first two tuned-circuits in tin* re- 
C(*iver con.stitute a hand-pa.ss fdter having 
an t*ffective width of about 1*2 kc. at .'>0()-kc. 
setting and 15 kc. at 1500-kc. setting. This 


By A. S. WARING 

adjiistnient (‘ompen.sates for the tendency of 
tlie succeeding circuits to .shariien up some¬ 
what more at the higli-fre(|uency settings 
than at the low and results in an effective 
8-kc. hand-pa.ss effect through the entire 
high-fret|uency tuning .system. 

'riie two R.F. tubes arc coupled to each 
other and to the first-detector tube by a 


rather unique circuit. A tuned circuit is 
introduced into each jilate circuit, re.sonated 
at <>no kc., and a small ca])acity of the order 
of 10 mriif. Is u.sed to coujile the ])late.s di¬ 
rectly to the grids of the succeeding tubes, 
'flu* capacity e«ui]ding is ]irogre.s.sively more 
etlieient as the fre(|uency ap]>roaclies the 
iruio-kc. end of tlu* hand while the reactan<‘e 
in the plate circuits incn*a.ses the amplifica¬ 
tion in the tuht's theiii.selvi*s at the low- 
frequency end, the combination resulting 
in a nH‘a.sured amplification per stage of 
lM‘tween ‘W and 41 over the entin* hand. 

A dynatron o.scillator, known in engineer¬ 
ing (‘ircles since 1924 as the most stable of 


o.scillator circuit.s, is al.so the first detector. 
The (iscillator is adjusted to tune 175 kc. 
higher than the R.F. circuits by using a 
.scric.s-]>arallel padding arrangement result¬ 
ing in a minimum to maxiiuiun ratio of 5.3.*! 
to 1 on the conden.ser, and an inductance 
which is 80.4% of the value of the coils 
in the R.F. .stage.s. 

'I’hc output of the fir.st-detector tube is 
introduced into a two-stage I.F. amplifier 


using band-pass circuits throughout, and 
tuned jiermanently at 17.5 kc. This auqdi- 
lier has an over-all amplification of 48.000. 
Both grid circuits arc provided with over¬ 
load couqieiisation circuits to jirevent the 
tubes from drawing grid current and block¬ 
ing on very ]>ow»‘rful local signal.s. 

A diode (h*tector, formed by a **27 tube 
with grid and plate tic‘d togetlH*r, is u.sed 
for the .second detector. .Since this type (d 
detector op(‘rate.s on the .same principle as 
a (*ry.stal, viz., pure n‘ctifieation without any 
natural aiiiplifi(*ation rather than the usual 
tube-d(‘t(‘ction as a distorting aniplifi<‘r, tin* 
inherent distortion of the latter is eom- 



Schcmatxc circuit of the po^.ver iorif sxiitablc for use u*itk the Sut*cr^Da^Litc-R. 
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Fi({. B 

Uttdcr-chassis t'icxv of the sensitive broadcast Inner, 


pletely avoided, and the cjiiality of re])ro- 
ditcticm is reininisrent of the heautifnl tone 
of a crystal set, which wc iiavc <»ftcii longed 
for in an all-tnhe receiver. 

A lilter is jdaced in the output of the 
detection circuit. Itadio fretpieney is blocked 
by the U.F. choke J.9 and bypassed to ground 
through condenser Clf. 'I'he audio coiii- 
ponent of the rectified current conipletes its 
circuit through Ull which causes a droj) 
across it w'hich is applied to the grid of V7. 

The J).C\ eom])onent of the current passing 
tiirough Itll develops a voltage (lU) droj> 
a(Toss lUl which is directly proportional to 
the signal, and ranges in value* from about 
1 volt on a very weak signal to 20 volts at 
tlie strength which will just operate the 
)>ower tubes w’itliout overload. 

The switch of Ull is connected through 
suitable filters to the grids of the U.F. am¬ 
plifying tubes, so that with SW.l up, the 
entire voltage develoj)cd across Ull is 
addetl to the normal negative bias on the 
grids of these tubes. As a result, the ani- 
plification is ordinarily redu(‘cd by a value 
directly ])roportional to the iiu'oming signal, 
ami the voltage delivered t<» the audio will 
tend to remain substantially constant re¬ 
gardless of whether a loud or weak station 
is tuned in. 'Phe entire dial may be swept 
w’ithout any blasting on hicals in* lo.ss <»f 
l)X stations w'ithoiit ever touching the 
nianUHI v(»1 uinc-eontrol. 

The Power Amplifier 

The powvr aiu]»liner is a standard circuit 
using *45 tubes in push-pull. 'I'hc oiit])ut of 
the rec’civcr is ample to excite the.se tubes 
to their inaxiiiniin even on a very weak dis¬ 
tant signal, and would badly overhiad ])en- 
todes w'cre it not for their '10% third- 
harmonic distortion characteristic, which 
latter is alone .sufficient to bar them fnint 
any receiver out of wdiicb real cpiality is 
expected. 

This receiver, o]>ernting during the pa.st 
three months in the lu‘art of New* York’s 
downtown .sky.scrapcr di.strict, has con.sistent- 
Iv brought in: WTIC (Hartford); \V11% 
WKI, WCAT (Philadelphia); WGY 
(Schenectady); WPG (Atlantic City); and 
WT.VM (Cieveland). These stations have 
been received during daylight hours and, 
during evening deinonstration.s, the receiver 
has never failed to produce Mexican and 
Pacific Coast stations by 9:00 P.M., K.S.T. 


Stations on b<»th ad jacent channels to each 
of the powerful locals arc reaclily received. 

In many localities, the use of automatic 
volume-controls is not neces.sary. For such 
ease.s, the switch SW.l is used. When it is 
thrown dowm there is no automatic volume- 
control, and when it is thrown up, the AA'.C. 
is (‘onnected. To vary the amoHnf of auto¬ 
matic contnd secured, Ull may be made 
variable as a ])otentiometer, the arm of the 
.switch being connected to the arm of the 
potentiometer. 

Parts List 

One set Moore “Super-Oa-Litc-R” coils, Ll, 
L2; 

One .set Moore “Su]ier-I)a-l.ite-U** tuning 
coil.s, 1.^1, 1.4; 

3ne set Moe»re “Super-I)a-I.ite-U” oscillator 
coils; 

One set Mo<»re “Super-! )a-Lite-R” I.F. 

transformers, !..5, L7, L8, 1.9; 

One Moore tuned antenna imp(*danee, i.(i, 
C4; 


■Ittic M«»orc enameled steel chassis; 

One three-gang .<M)0.‘lfi5-iuf. elockwd.se tun¬ 
ing condenser, Cl; 

line two-gang ,00(Khi5-nif. eountcrclockwi.se 
tuning conden.sev, C2; 

One Ilammarlund padding condenser, C‘l; 
'I'wo l.-iuf. conden.scrs, C5, Cl.‘l; 

'I'wo .5-111 f. <‘on(len.sers, Cfi, C7; 

Three .()2-mf. conden.scrs, C8, C9, CIO; 

One .002-nif. coiulcn.ser, Cll; 

One bypa.ss condenser, 4 mf., Cl2; 

One .‘MMKl-olun vtdume control HI w*ith line 
.switch SW.2; 

One 225-<»hiii re.sistor, U2; 

One 12,500-ohiu re.si.stor, Hij (25 watts); 
One 25,tH)0-ohm resistor, Ut (25 w*atts); 
Two l(K),000-oh!n carbon re.sistors, U.5, Ufi; 
One 7,5tH)-olim carbon re.si.stor, U7; 

Tw'o 250,()00-ohm carbon resi.sttirs, U8, U9; 
Tw<» 5fi,(K)0-ohm carbon resi.stors, KlO, U15; 
Two 25,fK)0-«>lun carbon re.sistors, Ull, U14; 
Oiu* 5(MM>tttl-«»hm carlxui re.si.stor, U12; 

One 2,(HM)-ohiu resistor, Ui:i; 

One 75n-nhm resi.stor, Ul(i. 



Complete circuit diagram of the tuner. This tuner employs automatic volume ^control, band-pass tuning and variable^mu tubes. 
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An Improved 

Band Selector 

A description of a novel band selector used for obtaining a “flat-topped” response 
curve. It uses but two tuning condensers and is the equivalent of four. 


IIKN a receiver’s selectivity (that 
is, the decree of separation of a 
radio signal of one carrier fre- 
<jneiicy from undt‘sired waves of 
different carrier f re(|iieneies) is accoiiiplislied 
by the usual method of eiiiployinj; a tuned 
circuit, or several circuits, the frequrncy- 
response <‘haraeteristic of the receiver is 
rather “peaked” (Kijf. lA) since there is 
only one frequency at which the capacitive 
an<l inductive reactances of the circuit are 
balanced. At any other frtxpiency there 
wdll be an unbalanced reactance, which cuts 
dow’n tlu* response to such freepuaicy. Thus, 
in receivinjj: a modulated wave, such a sys¬ 
tem will receive one fre(piency of the hand 
effectively ami the other frequencies of 
the hand less effectively or not at all, with 
resulting;: signal <Ustortion. 



Fig. 2 

Diagram {I lust rat inti the mantirr in 7vhich the 
(yand-pass circuit is connected. 


Band-Pass Filters 

in order to overcome tliis disailvantage, 
it has lieen prop(»sed, in tlu* past, to con¬ 
struct a receiving circuit in such a manner 
that it is, so to speak, transparent for a 
definite hand of frequencies, instead ot a 
single frequency; in other wonts, its fre¬ 
quency-response cha raet<*risti<‘ assumes a 
“s(piare-top** shape insleatl of the niarkeilly 
peaked .shape corresponding to a single 
tuned circuit (See Fig. IB). Such cir¬ 
cuits are well known and commonly called 
ha ml-pa.ss filters; they consist e.ssentially 
of a definite miiuber of individual units or 
circuits, thus constituting a chain of re¬ 
actances eonneeted alternately in jiarallel 
and in series. It is w’ell known that the 
sliarpne.ss of the frequency-respon.se char- 
ncteri.stic of such a filter increases with 
the nundicr of filter units; or in other w’ords, 
the cut-off frequencies at both ends of the 
band become more marked and the curve 
assumes a shape t*loser to the i<leal re<‘- 


By H. F. DALPAYRAT 

tangular form as the number of the indi- 
vUlual units of the liltt*r increases. 

Another niean.s, which lias been .suggi‘.sted 
for olitaining a l»road-hand reception char¬ 
acteristic in a receiver, consi.sts in the use 
of a nuniher <»f variable coiulensers placed 
in different tuned circuits (such as the 
tuned circuits coujding successive amplify¬ 
ing stages) and detuning these circuits in 
respect to each other in su<‘h a manner 
that, by the (‘omhinatioii of their in<lividiial 
peaked re.snnaiiee cliaraeteristic.s, the band- 
jui.ss characteristic in the output eireuit of 
the receiver is obtained. (Fig. IB)- 

The di.sadvantage of the latter method 
lies in the neee.ssity of a great nuniher of 
tuning elements in each stage, or a coiii- 
binatiou of .staggered tuning elements in 
.several stages, whereby the construction of 
the .set is iinnece.s.sarily conipli<‘ated; or 
else the amplification in each of the stages 
of tuning does not reach its maximum 
amount, since the inaxiiiiuni am])lification 
will occur only when exact tuning is ob- 
tainetl in each .stage. 

Furthermore, it has lieen found, when 
using such a filter circuit in the antenna, 
or between the antenna and the receiver, 
that it is necc.s.sary to use more than two 
units for such filter, in order to obtain a 
practically scpiare-top curve. The condi¬ 
tions of broadcast reception today recpiirc 
a frecpiency-response eharaeteristic in the 
receiver wtiich will cut off sharply at the 
limiting (high-niodulation) frecpiencies of a 
tcn-kilocyele broadcast channel. 

Feed-back in the Filter 
The writer has applied for a jiatent on 
a new, imj) roved ha mi-pa .ss filter .system. 


especially designed for broadcast reception, 
w'liich will have at least a. double effeetive- 
ne.ss on the sharpness of the freipiencv cut¬ 
offs at the limits of the broadcast channel 
to w*hu*h the receiver is tuned, ami with a 
small number of filter units (preferably 
tw’o). To obtain this effect, the energy 
ap])lied to the input of the filter, after 
passing the .same, is wholly or partly fed 
imek, ])rcfcrably after amplification, to pass 
the filter a s<*cond time; and is, only then, 
applied to tlu* receiver itself. By thus 
utili/.ing the filter twice, so to speak, the 
effect of a filter having double the number 
of eirciiit units is obtained and, accor<l- 
ingly, an improved response-characteristic, 
as to the sharpness of the cut-off fre¬ 
quencies. 

A further object, achievetl by my inven¬ 
tion, is that of stable regeneration suflicient 
to increase the signal to a con.sidcrable ex¬ 
tent, over the full wavelength range of 
pass filter action suitable for the proper 
tuning; at the .same time retaining the hand- 
reception of signals. 

The fundaiiieiital circuit of the regenera¬ 
tive filter is shown in h’ig. 2; and a sini- 
plified version in Fig, 3. The tube \'l, 
it will he .seen, is connected haekwar<ls; 
that is, the aerial coupler secomlary is 
across the jilate. 'rhe haml-pass filter, <le- 
sigiied to extend the frequency-response 
range, c<msist.s of the tw'o tuned circuits 
L3-C1 and 1A-C2 (Fig. 2). 'I'liese are 
coupled by the small series-conden.ser C:J, 
while Cl and C2 are operated by the same 
dial knob. This filter is simple and cheap 
in design; and it gives increased sharpness 
of cut-oft' at the edge of the ha ml. 

The method of its operation is this; the 
.signal input from the ant<‘nna is trans- 
{Couthiued on piuje (127) 
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E VKU since the inception of Iinnian exist 
ence, there has Iieen recognized a need 
for association in one form or another. This is 
inanifi'sted in mir present-day civitization hy the 
existence of armies, navies, trade unions, elidis, frater¬ 
nities, etc. Kvery ])rofession has its association and, 
because of them, a consolidation of individual facts is 
possilitc. Taken hy itself, a fact usiiaDy does not havi* 
much meaning, hut wlien verihed and added to other 
relatcil facts, a mncli more eompn'hensive knowledge 
of tlie suhjeit may he olitaincd than wouhl otherwise 
he possible. 

The radio jirofession, as well as others of a technical nature, 
may he roughly sidulivideil into three categories; the scientilie. the 
engineering, and tiu- service fields. 'IMie first two are heyond the 
scope of tliis iliscussion, hut it is the third that w<‘ are I'sjieeially 

inten*ste<l in. 

Hadio Service Men have 
attempted to unite many 
times. I'hey have failed in 
the past h<*cause of lack 
of sulhcient support, lack 
of finan<‘es, or lack of 
proper organization meth¬ 
ods. The need for an asso¬ 
ciation of <pialifie<l Service 
Men is ajiparent. This 
need is being pushed into 
the foreground not only 
by men who have the fore¬ 
sight to re<‘ognize •the ne- 
e<‘ssity of such an association, hut also l»y that class of “(piaeks*’ 
who, liy their consistent fraudulent l^p<•rati^)ns, make the ilemand 
for a reroifuized organization of trained men all the more imperative. 

The O.R,S.M.A, 

With the above facts in mind, an organization ealh*d the OcincrAi. 


By tRBL) BOBHIVl wishes to join is not financially obligated in 

any manner, sliape or form. It is maintained 
for the lumelit of the service field as a whole ami not 
as a means of gaining a livelihoml. 



Thr scaf. 



RALPH C REEDER 

1131 So. Puon Street 
Pbiiadelpltla, Pa 



Stl SEAV|[^ei3 


Official stickers of the O.R.S.M.A, 


Kaiuo Skrvicb Mkn's Associatuix was 
and incorporated under the laws 
t»f the State of New >'ork in 
November of the same year, ^ 
During the j>eriod intervening 
between that time and the pres¬ 
ent, 1.5,000 men have responded 
to its call. It is the hope of 
the organization that 100,000 men 
will eventually be cnrolletl, H 
.slumld be empbasizt'd that the 
O.H.S.M.A, is 4strietly a iion- 
pr4tlif association, it being inain- 
lained at considerable expense 
by a group of influential men 
who eomprehcml the advantages 
to be secured b • such an organi- 


formed in the fall of 10:10 


When a 
(one of the 
r e q u i r e- 
m e n t s i s 
that he 
must be a 
Service Man) he ap¬ 
plies to the otfiees of 
tlu‘ Association. 11 is 
name is inimediatt'ly 
placed on file and a 
]irint(*d examination is 
forwarded to him. 

'rhe applicant is on 
his honor to take the 
examination himself. It 
has been the experi¬ 
ence of the Associa¬ 
tion that when a man 
is placed on his honor, 
the examination will 
be executed properly. 

If an appll(‘ant fails, 
he may take the ex¬ 
amination again after 
t h r <* e month.s. 'I'lie 
papers are pn‘pare<l 
ami are gradeil with 
the cooperation of a 
grmrp of nationally- 
known organizations whici 
(ii igsby-Cirunow ('ompanv; 


How to Become a Member 
Service Man desires to lu'come a member 



zation, 'I'lien* is 
or entrance fee; 


no ‘‘initiation** 
!i Service Man 


Date 1/28/32 

OFFICIAL RADIO SERVICE 
MEN’S ASSOCIATION 

Tfiia certifies that 

Harold Tuttle 

who has satisfactorily proved his technical 
qua!i6cafions as a Radio Service Man, by 
issing the examinaiion of this Association, 
s been accepted as a member of the 

OFFICUI RADIO SERVICE MEN’S ASSDCIAllON 

ind that we commend him to tJ^UdioTrade, 
and to the owners of radio »• a dulj 

qualified Scr\ ice Man. 



6843 




Secreiitry, O/ftctal Ruilio Sert-tce Auoc, 


*F..\ccutivc Secretary, The Okfu ial 
Service Me.\"s .Xssm iATios. 


Membership card issued to members of the Association, 


are: 'I'lic Oosley Hadio Cor}>oration; 
Stromberg-t’arlson 'relepbonc Mfg. ('o.; 
Colin H. Kennedy (‘orp.; H(*A- 
\'i(‘tor Company, Ine.; Stewart- 
Warner (’orp,; HC'A Institutes, 
Ine.; Kast-Hay Hadio Institute; 
Hadio 'Training Association of 
America; School of I'higiiicering 
of Milwaukee; Hadio C’ollege of 
Canada: Hadio l)i\ision, Coyne 
electrical School. 

After the applicant has passed 
the examination, he receives a 
card which, as may be seen, 
bears the photograpli of the 
memher and the seal of tlie Asso¬ 
ciation in order to avoid forgery, 

$tationer>' 

There .are many memhers wlio 
correspond a great deal and, 
{(^(luthuied on potje f>21) 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 

By D. G. McCALL 


A NOTllEU Montlay and it’s startinp 
off as usual with lots of sorvhe 
orders. 1 used to wonder why Mon- 
^ <lay was always a husy day with the 
radiotrieian hut 1 think it is easily explained 
by the fact that people have more time at 
home on Sunday and eonsequently notice 
the shortcomings of their radio. 



make it come back by the big 

tiibcs in their sockets/* 


Well, let’s see if the tcKil hag and collec¬ 
tion of gadgets are all liere. Yes, everything 
is shipshape and tlic nineh-ahiiscd (hut also 
nmeh-iised) test set is O.K. and ready to 
help me “Head ’em and Weep." 

Brunswick "15" 

Here's the first order; "Service Bruns¬ 
wick 15--cuts off.'* An early-morning 
"massage*’ on the owner's doorbell and the 
maid lets me in with the remark, "The radio 
is ])laying alright now hut it cuts off some- 
limes.’’ Tliat information isn't very helpful, 
for a great many tilings could cause that 
trouble, hut 1 begin a (|ui/. of the maid. 

You know, servicing radios is a hit of 
"Sherlock Holmes’’ stuff in analysis and 
deduction, and a chance remavk of the set 
operator may he a clue that leads directly 
to .the trouble whicli otherwise might take 
lots of valuable time to locate. This is a 
typical case for, in answer to one of my 
(piestions, tiie maid volunteers the informa¬ 
tion "that we make it come hack on by 
wiggling the big tubes in their sockets." 

"Ah!" 1 say, "That’s simple." For previous 
experience has taught me a trick alwuit that 
eomplainV Plugging in my soldering iron, 
I remove th^ chassis. The detector is resist¬ 
ance eoiqiled to a pair of parallel *45’s. In 


this circuit, there is a ileteetor-plate resistor 
that ajijiarently has no coupling condenser 
to the parallel grids of the jiower tube.s, hut 
there is where the trick comes in. The 
coupling condenser is concealed under the 
fiber mounting-panel and the lead from this 
condenser is brought through this fiber and 
the end of the lead connected and hidden 
by a dro]» of solder on the plate-resistor 
soldering lug. Knough heat to make the 
solder at this junction run will remedy a 
had connection and eliminate the (*omplaint 
of "cutting off." In fact, 1 always heat this 
Joint when working on the Brunswick 15 
or 22 chassis. 

Radiola "60" 

And the next order rcails, "HCA (»0- -lost 
its pep." As 1 hustle across the lawn in the 
early morning sunshine, 1 shoot an eager eye 
oxer the antenna installation. It is a clcan- 
eiit job and <loesn't give any signs of trouble 
there. The owner is at home and points 



**Thc CMstomer is dcUphted with the small 
repair bill.” 


out that the .set is dead until the volume is 
advanced all the way, and then it plays 
weakly. 

A check of the tubes on an A.C. checker 
shows them to he normal. Plugging in the 
analyzei, 1 find low plate-voltage all over 
and the "M.A. te.st" in the plate circuit of 
ca<‘h tube causes the needle to barely w'iggle. 
A certain sign of something xvrong in the 
voltage-distribution system. 1 suggest taking 
the set to the shop for careful analysi.s. 

Eater, at the shop, after failing to find a 
short in the filter or bypass eonden.sers, I 
measure all resistors and cheek these read¬ 
ings \vith the values given in the .schematic. 


The big, black, carbon resistor (bleeder) 
is suppo.sed to he 20,000 ohms hut tests oul\ 
3,(K)0 olim-s. 

Ueplaceuient of this resistor with a high- 
wattage, w*ire-xvound resistor of correct 
value secures a niiraeuloiis return to "peppy" 
performance in this .set, and the customer 
is delighted with the small repair hill, as he 
has learned to dread power-pack repairs as 
exi>ensive. 

Next order say.s, "Hwner refuses to jiay 
for radio until fixed, complains of peculiar 
vibration or distortion on voice. You are 
fourth Service Man to he sent. FIX IT. 
Brunswick S*ll.’* Now that .sounds had. I 
find the owner at home and "sore as a 
boil" on the subject. He says, "You’re the 
fourth man out here- -hope you surprise me 
by really doing something." 

1 a.sk this man (piestions until he seems 
.'innoyed so I .say, "Mr, X, I hope you will 
permit me to ask (pic.stions because I am 
earnestly trying to get to the bottom of this 
trouble and remedy it. And you know," 1 
added, "my Company wants to please you 
and, besides, it will he to my credit to fix 
it. So please don’t take the attitude that 
we are too dumb to realize that your satis¬ 
faction is of paramount importance." 

He looks at me jicculiarly and says, "1 
believe you <lo w'ant to fix the darn thing, 
hut all the other guys sent out here seem 
t('‘ think Fin unreasonable and a hit nutty." 
I laugh heartily and he manages to put on 
a weak smile, the first sign of good humor 
he has shown. 'I'lien and only then do 1 
turn on the .set. 

1 notice a slight rattle of the .speaker 
cone but .say nothing as I w*ant this man to 
tell me what he hears. But he seems not to 
notice this. Then I switch to "distance" on 



**That*s it, hear Ht** cried the customer^ 
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**U’ondcr xvhcu truth in adzrrtisiufj will o/>/vjr 
riJ the radio zvorld?'* 


the L-D switch (nithonjrh we fire timed to 
fi loc.'il stfition) arul rediKa* the volurue con¬ 
trol. Instantly there is real distortion. 

“That’s it,” the customer sa>s excitedly, 
“hear it?” rhen I explain that the set 
overhijuls and <listi>rts when the sijrnfd input 
is too frr(‘at, as it is with the switch on 
“distance” find the .set tuned to a local. lie 
instantly tfikes the fittitnde that I hfivc 
proved him in the wronj; ami he empluitically 
<lenies nsiiifr the switch incorrectly. Fur¬ 
thermore he prets .son* ajrfiin. 

So 1 see thfit I h;ivc to “kid him alonpr” 
.some more. lie is Just dyiufr to see .someoiu^ 
phmpe into the insides of that .set .so I 
decide to .satisfy him at any cost. Sud¬ 
denly, I .sfiy, “By .love! I licfir it now. 
'I’hfit’s the voice coil of the speaker ruhhinjr 
the field lufifrnet.” And I proceed to riji 
loo.se wires, hxrsen holts, .screw.s, etc. lie 
watches with fa.seiiuited interest ;is I .show 
him how I center the voive-coil spider. 

After 1 rea.ssemhle it, lu‘ says it sounds 
fine and is frenuinely pleased. But 1 know 
(and I expect he realizes it, too) that when 
he turns his switch on “di.stfince” and tunes 
in a local, he will hcfir his trouble ajrfiin. But 
he ha.sift coiiiphiined ;i^;iin and he won’t 
coiuplfiin aprfiin. lie’ll hi* a.shfinied to. The 
hoss (‘oiiiplimented nit‘ on fixing tills instru- 
nnmt—hut I think it was a ease of ‘Mixiiifr" 
the customer. 

'I’he next few calls are new sets tluit luivc 
ffiiled liecfiuse of bail tnbe.s. I fix the.se in 
.short order, but am cjireful to expbiin to 
the new owner in eacli instfince tluit one 
or more tubes out of ;i new set are likely 
to prove defective in fi few day.s, find that 
this does not nicfin tluit the rfidio is “burn¬ 
ing out tubes too ffist.” 

Crosley Showbox 

And now here’s a “pain in the neck.” 
“(’rosUy Showliox you .serviced ye.sterday 
still cuts oft'—complaint on your work—no 
charjre.” How I luite to .see an order like 
tluit! Mfiki'S me want to crawl in a small 
hole and pull it in after me. 'fhe Bo.ss 
always thinks the wor.st (carcle.ssne.ss on the 
Service Man’s part) on such a call-back, 
find it mortifies me every time, althouprh I 
know it’s impo.ssible to have a jierfect hat¬ 
ting fiv(»rajre on radio s(»rvice. 

The day before, I luul replaced an erratic 


’27 tube in this .set and thoiifrht 1 bad cured 
the complaint of cuttin^r oft'. 1 tfike this 
set to the .shop and floiimh'r firound some 
time* on the wron^r trfick. A thorough check 
shows no defe(‘tive resistors, condenser.s, 
tnbe.s, or bad conrieetions until suddenly I 
ili.scovcr fi bad spcaker-ifdile when* the 
field-supply wires are shcirted onto the out¬ 
put of the .set (Dymieone .spcfiker). I re¬ 
place this Cfdile and the set plays bcfiutifully 
in th(‘ .shop for hours. 

Xext day, hefiire tfikinjr it back to the 
owner, I turn it on for final te.st—find it 
cuts off! While dcbfitinjr whether to .snifi.sh 
it with fi sledge lummier or throw it out 
the window, a bright idea comes to me. 
l‘..\amiiuition .shows tlifit the tension sprin^r 
on the rotor .shaft of the timinfr conden.ser 
is adjustcil by a collar find .set screw on 
the h;u‘k of the .sluift. Sluikin^ the* rotor 
shaft causes the set to cut off. I loosen 
this colbir, cUuin the <‘ontfict point.s, and 
then forct‘ the (‘ollar b;ick a^fiinst the tension 
spring find tijrliten the .set .screw. 'I’hen a 
drop of Xujol on the contact hearing, and 
the Crosley stays fixed this time. 


And now an antcTina to put up and then 
a few more calls on bad tubes, together 
with the never-ending cxplfiiuition to new 
customers tluit they 'wiU tjet static even if 
the .set manuffietiirer.s’ fidvertisemerits 
prorni.se them “(piiet ri'ception on ffir-fiwfiy, 
wcfik stfitions just like your lociil.s.” Won- 
tier U'hcn trath in mti'ertisintf U'ili appear 
in the radio icarld? But as one Service 
Mfin .said, “It*s up to the Service .Man to sell 
hail on the ide;i 4>f getting ;i little .static 
filong with the bedtime story.” 

llo-lluin! lt\s eight bells and the day’s 
or, rather, the night’s work is done. Gee! 
I’m as cxluin.steil fis a race hor.se. .\.s 1 
crank up the “.Model T” and head for home, 
I wonder if the average person rcfilizes the 
hard tiumufil hibor find the nervous tension 
of trying to jile.i.se everyone, filong with the 
mental exertion reipiired, tluit ffill to the 
lot of till* rfidio Service .Men? 

Oh, well! 'riifit Ju.st makes home seem the 
better ]>Iace to be. Here I am and. Oh Boy, 
I wonder if tluit delicious odor of ham and 
coffee is coming from my kitchen? AVell, 
here’s to hojiing! 


PHILCOS, BOSCHS AND STROMBERG-CARLSONS 


By BERTRAM M, FREED 


Philco Models 

Lack of fill “B” voltfigcs in Philco Miidels 
111 and 112 receiver's iiuiy he due to Vfirious 
(MUiinmn Cfiu.ses find di‘fc(‘ts, which fire cfi.s- 
lly fouml (if the Service .M;m knows where 
to look for them). Oiu' n‘fi.son for this con¬ 
dition tluit is not so rcfidily fi.sccrtfiiiicd is 
fin open section, or .sci'tion.s, of the 70-ohm 
ccnter-tfippcd resistor connected in the 
negfitivc return circuit of the high-voltfige 
winding. 'I’liis wire-wound resistor is lo- 
<‘Htcd fidjficcnt to tlie ’80 socket, a ml i.s 
irnlicatcd in Fig. 1. 

‘Hic Phili’o !>0 .series is frci|nently .serviced 
hccaiisi* of hum. 'fhe <‘losc proximity of the 
audio .stfiges to the rectifier rc.sults in a 
ccrtfiin finunint of hum cau.sed liy coupling, 
'rhe Tiuiimfficlurcr hfis providcil for thi.s, by 
furnishing fi shield plfite xchich innH tte in¬ 
serted in its rtips between the pentode tube 
find the rectifier, b’or riiiniiimm hum, ('fire 
.shouht he cxcrci.sed in .seh'cting tlu* pentode 
find first A.F. ’27 to he u.sed in the receiver. 
In mo.st cfi.scs, .slow-hcfiting *27 tubes Imve 
been found to develop tlic Icfi.st hum. 




Fi>{. 2 

Chassis layout of the Hoseh 48 and 49 series 
shozeing the location of the grid suppressors. 


Cfiii-se of the com phi in t .stands them in good 
stcfid in this particiilfir ca.se, hccau.se using 
a set finfily/.er will m>t tli.sclosc the trouble 
unlc.ss every test is iiuidc on tluit jififticular 
stfige find every devifition from the noniuil 
heeded. 

.Mfiny men u.se the fieri a I wire and start 
with the Ist K.F. to iletermine the stage 
tluit i.s inopei'fitive, hv touehing the aerial 
wire to each .screen-grid control-grid cfip. 
With the .set fuuilyzer, fin increased plate- 
current refilling will he 4>htfiined as well fis 
no eontrol-grid voltfige, a test whieli many 
men neglect. 'I’his I.s c;iu.sed by an open 5(Mf- 
olun cfirhon resistor in the eon trol-grid cir- 
eiilt of either the 2ud or ^Ird U.l*’. stfige, 
fimLwill Cfiiise fi uuirked <leere;i.se in receiver 
.sensitivity and .selectivity. (Fig. 2.) 


Fift. 1 


Detail of the pozecr unit of the Philco models 
111 and 112 rtvcetrrj. 


Bosch Models “48,” “16,” “17” and “J” 
Often the eoinplaint of wefik reception 
will he luid on the Bo.scli “tH,” “lf>,” “17,” 
and “,I” models. 'I'lie usufd .service pro- 
eednre of many Scrviee .Men in i.solating the 


Stromberit-Carlson Models “19” and “20” 
A .stubborn efi.se of hum in the new 
StronilHTg-i’firl.son inodtds “1!>” find “20” 
receivers recently efiused .some hewildcnmmt 
on tlie pfirt of sevenil Sc*rviee .Men. f'verv 
eirciiit would elic*ck In proper manner. Con- 
den.scTS were cheeked for open circuit by 
bridging with others find by di.schargc test 
{Continued on patje 033) 
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The Service Man’s Forum 


Where His Findings May Benefit Other Radio Technicians 


RADIO-CRAFT 

Editor, UadkhC’raki-: 

1 wish to (iiH your iittciition tn an error 
in the eireuit diu^raiu (»f the DayUad “Type 
1/’ as j)ul>lishctl in the August, issue 

of “H AiMo-C’RAn’s Inforniatinn Hureau,” 
The eirenit of VI res<»Ives into the follow¬ 
ing: 

The eircuit doesn't look ]iraetieal w’ith 
the ]>late at a negative potential with re- 
speet to the eathode. 

In the September, 19B1 issue in C. W. 
Ihihiier's artiele, “Tlie Design of Power 
Transformers,'’ shouldn't the “('urrent Draw' 
(Millininps.)'' in Tnlile Ill he multiplied 
by 10? 

I realize the tremendous task of putting 
out a periodieal so this letter is in 

nowise a criticism. If that DayUad diagram 
is ine<irrect, w'ould you mind printing a cor¬ 
rected one? 

A. Strantman, 
Maple Ave.y Qlenhrook, Conn. 

('I'he eomnients l>y Mr. Strantman show 
tliat he takes a keen interest in the columns 
of UADIO-CRAt'T. 

The circuit of the DayUail “Type 1/’ tester 
is correct. Refer also to the Kehruary, 
19JJ2 issue of U AOio-CRArr, page 4-75, and 
the March, 19B2 number, page 550. 

You take the second trick; Talile HI 
should be muitijilied by 10 .—Technical 
Editor.) 


A WARRANTY CARD 

Editor, UADio-CRArr: 

Then* have been appearing in Uadio- 
Craff from time to time some very inter¬ 
esting ideas on the business end of radio 
.servicing, mine of u'hirh the u'riter hai< pnt 
to pood n^te in conduct inp hin ok'h seri'ice 
buitin eitg* 


•««•« Urr,tm 


_ _ Ol 


5^eice Warranty’ 

Repairt and Replacrmcni* made by the underH|ned on your 
_ Radio, are hereby warranted afaina 

defective material and worbmaruhip for a period of ninety dayi 
from the above date. 

CONRAD RADIO SERVICE 

—— - _ - , - _ 


HE STARTED FROM THE BOTTOM 

Editor, UADio-CRAt'T: 

I am 23 years old and since I hnilt iiiv 
first “teaser,” a lot of water has flown 
dowm this old Muddy of ours. Ueiug rather 
]>raetieal minded, 1 almost immediately capi¬ 
ta lized my yen for radio. 

This community boasts of hut 8,000 people 
and oidy two remain of the many that 
called themselves radio “expert.s” from time 
to time. Nccdle.ss to say, 1 am one of them 
and the other is a’ newe<»mer and nnieli 
remains to l>e .seen. For that matter, let 
me .say right here, never underrate a com¬ 
petitor; in.stea<], make yfuirself mu|iiestion- 
ahly better and the imlilie W’ill he quick 
to find out. 

'I'o me, radio is something more than to 
just make a living witli, hut 1 do manage 
to live; and decently. I drive a good ear 
and contribute to I’nele Sam annually about 
March 15, 

'Phis husine.ss of being a pood Service 
Man is something to capitalize. Be a little 
more practical. FAery one of your t‘us- 
toiiiers, sometime, will he in the market for 
a new radio or acees.sorics, and you'n* the 
fellow that can sell him. I sell a lot of 
radio sets—if in doubt, get in touch witli 
my flistrihntor. First of all, don’t hide your 
light; you must constantly remind your 
piihHe of yourself and of W’liat you <*an <lo 
for tluni. 

K. J. K NMU.I., 
yebro.<k<i dtp, Sehr, 


-— — WASHINGTON. FA 

KM* C«r* 


Fi({. 1 

The tear rant y card of Mr. Conrad, 

The following method has been used by 
us with very g<M»d results: 

A jiersoiial “thank you*’ letter and war¬ 
ranty card (a .sample of the latter is illus¬ 
trated ill Fig. 1) are sent, after the eom- 
jiletion of every Job, to lioth old and new 
customers. Any Service Man can readily 
appreciate the good-wall and free publicity 
the use of such a letter and card wall 
bring him. 

Ilojie you can pa.ss this along to your 
many reaiiers, of which the writer is one. 

V, C. CONRAO, 

67 ir//xf>M At'e., Witithinpton, Pa. 


“RADIO SERVICE” 

Editor, UAiuo-CRAPr: 

dust a few lines from an old timer, one 
of your “Moukrn Ki.kctrus” friends. What 
kind of a game has tliis tiling called “Radio 
Sei viee” lieeoine? 

1 have been working with eleetrieity, 
wdreless telegra]ihy, and so-called radio, 
ever since I was a si'Iioolhny, or, to he exact, 
about 25 years. In this period, I have spent 
several himdrcil iloUars for hooks, tool.s, test 
apparatiLs, and experimental w’ork. During 
my career in the work, 1 have been experi¬ 
menter, stmlent, set-builder, factory .service 
engineer, ami independent raiiio service op¬ 
erator. Also, 1 have sold many sets ami 
acted as Service Man for regular authorized 
dealers. 

As yon may he aware, it is liard enough 
for a good Service Man in the city to make 
a decent living; it is next to impo.ssihle 
for one in a small town to even exi.st, with 
the fore<*s, which I shall describe, at work 
to hinder and make it a regular farce to 
try to service sets right. 

'I’o hi'gin W’ith, the maimfaeturers make 
it Jn.st as har<l as possible to repair their 
set.s, witliout having their own make of 
parts wlii(*h are of a non-deseript variet}’ 
of shapes, size.s, ami (piestionahh* values. 
Then, wlien w*e Service Men do try to give 


the owner some sort of decent assistance 
with Ids troubles (and believe me, regard¬ 
less of these “big guys’ ” say-so, their sets 
have jileiity of imperfections and careless 
w’orkmanship, to .say nothing of often times 
jioor ilesign), the whe (?) nianufaeturer 
refuses to give us any information; or sell 
us jiarts exeejit at the retail jiriees, so we 
cannot make anything out of a job. 

llis excuse is, “Oh! we have our own 
dealers who look after that,” In some eases, 
they do have a competent service dei>art- 
ment, hut in most they do not, which means 
dragging the set out of the ow’ner's home, 
then sending it to the di.strihutor; in about 
two weeks or more, it comes hack and / 
hox'e noted that in some ea.ses it ])lays O.K. 
and (w’onder?) ’.sometimes it is nut a mite 
better than before, regardless of their 
“baloney” that their service ilepartiiient is 
the one and onlp. 

Now, all tills sums up to this, that myself 
as well as nian\' other oltl and experii’iieetl 
.Service Men (and by that, of course, I mean 
men who have specialized in tliis line of 
w'ork exclusively) are lieing foreeil to give 
up our chosen and w’ell-liked line of work, 
to take up anything, no matter how un¬ 
skilled it may he, in order to at least make 
a living. 

Don’t you think it a rotten state of 
affairs? 

Geo. G. Mitch ELI., Jr. 

P. O. Box 55, Ilackettgto'wn, A’. J. 

(Mooerx Electrics —1908 to 1913—was 
the first magazine piihli.slied by Mr. Hugo 
Gernshaek; its readers have seen nearly the 
entire gamut of radio development. 

While our eorresjumdcnt is quite justified 
in his remarks in many respects, it is eipially 
true tliat iiiaimfaetiirers are rapidly learn¬ 
ing that, after all, tlie radio Service Man 
is really tlieir “cuntact man,” and Ids .say- 
so may have more weight witli the average 
.set owner, who has great resjieet for Ids 
teehideal ability, than the longest sales talk 
of dealers’ salesmen. For this reason, among 
others, many set mamifaetiirers have .spi'iit 
Imiulreils of dollars in the preparation of 
special “help.s,” in the form of .service man¬ 
uals, etc., as stated in this department in 
pa.st issues of R.\iMo-(.'RAri *.—Technical 
Editor.) 


MORE ABOUT A. K. 

Editor. RAOio-f’HAPr; 

I wisli to unswii- the artfde by Jack 
Eeviiie in regard to A.K, .service luannals 

1 agm* with Mr. Deiiima on liis aitiele 
in the September i.ssiie of ItAoio-CKAKr. 

The Atwater Kent C‘o. will not supply 
any hut regular dealers w'itli tlieir m.inual. 
1 have ,i lettir licit ht fore me signed h> 
Mr. F. Atlee of the Atwater Kent ('o, to 
tliat effect. 

1 also h.ixe a letter from the Jer.sev State 
Distributors, Ine., 1010 Broad St., Newark, 
N. J., handling A.K, protluets w'hieh savs 
{Cniitinned no pope liJi) 










April, 1932 


R ADIO-GR AFT 


605 



The pentode adapter described by Mr, Kearns. 

(PRIZE AWARD) 

A PENTODE DEMONSTRATION 
ADAPTER 
By J. Richard Kearns 
ANY (iwiUTS of sets incorjiorating 
a '-I/j output tu!)e could easily be 
convinced <»f the desiraliility of 
having their sets clianged to ’i7 
pentode ojieration if they could liave a dem¬ 
onstration of the greater sensitivity of this 
tube and the tonal effects wlilch may be ob¬ 
tained in their own sets. 

However, the ’IT pentode adajiters on tlie 
market, designed for plugging into a 
soeket, do not enable the tulie to give any¬ 
thing near the results of whieh it is ea- 
]>al>le. It is necessary to change the grid 
bias and also to supply the screen-grid with 
aejuimte voltage, not merely to connect it 
in jiarallel with the jdate, as is done by 
some adapters, and no self-respecting Serv¬ 
ice Man would he satisfied with this latter 
sort of installation. 

The adapter, shown in Fig. 1, consists 
of a five-prong socket in a four-prong ha.se; 
the gritl, jdate, and filament leads being 
strapj>ed across from the ha.se to the socket, 
with a lead from the socket's terminal 
being connected to a clip which can usually 
he hooked to the sjicaker field connection, 
or other external high-voltage .source, for 
the .screen-grid potential. There is also a 
center-tapped fdament re.sistor HI included, 
with a 1,000-ohin variable resistor U2 hy- 
j>a.ssed by a l.-mf. fixed condenser Cl, lead¬ 
ing to another clip for the eonne(‘tion to 
the ehassi.s. The control is then adjusted 
to give correct grid bias, u.sing a voltmeter. 

If the demonstration results in a sale, 
as it usually doe.s, the installation is then 
made in the proper way, changing sockets 
and resistors inside the set, the adaj)ter 
being used only for demonstration jmrposes. 
Of cour.se the bias resistor in the .set may 
he replaced, or shunted by another, depend¬ 
ing on which is most convenient. The out¬ 
put transformer designed for H.'3 operation, 
while not consideretl ideal for u.se with a 
pentode, in actual ]>ractice works prac¬ 
tically as well as a pentode transformer; 
it is .seldom nece.s.sary to change trans¬ 
formers. 


IMPROVING WESTON “537” 
ANALYZER 
By Joseph C. Yaeger 
IKl^ a great many other Service Men, 
the writer was extremely proud of his 
Weston “537” Analyzer when it was the 
analyzer, but now when it is nece.s.sary to 
use a iialf-dozcn adapters to test as many 
tubes—and this is done on almo.st every 


SHORT 

RADIO 

$10 FOR PRIZE SERVICE 
WRINKLE 

Previous cxpcricijce li.'is indicated th.-it 
many Service Men, during; tlieir daily work, 
have run across some very excellent 
Wrinkles, which would he of great interest 
to their fellow Service Men. 

As an incentive toward obtaining infor¬ 
mation of this lyi»e, Uadio-Craft will pay 
$10.00 to tl»c Service Man submitting the 
best all anmnd Uadio Service Wrinkle each 
month. All checks are mailed upon publi¬ 
cation. 

The judges are the editors of Radio-Craft. 
and tbeir decisions are final. No unused 
manuscripts can be returned. 

Follow these simple rules; Write. Or 
preferably tyj>e, on one .side of the sheet, 
giving a clear description of the I)e.st Radio 
Service Wrinkle you know of. Simple 
sketches id free-hand are s.^tisfactory. as 
long as they explain the idea. You may 
send in as many Wrinkles as you please. 
Kveryone is eligible for the prize except em. 
ployees of Radio-Craft and their families. 

The contest closes tlie 15th of every month, 
by which time all the Wrinkles must be re¬ 
ceived for the next month. 

Setul all contributions to the Editor, Ser¬ 
vice Wrinkles, c-o Radio-Craft, 93 Park 
Place, New York City, 


job—it i.s readily apparent that a great deal 
of time i.s etmsiiiued changing and .selecting 
tlic eorretd adapters, to say notiiing of the 


CUTS in 
SER VICE 

extra space taken up and the limited range 
of te.sts that can he carried out witli 
adapters. 

It was with tlie.se thoughts in mind tluit 
the writer altered Ids instrument so that 
it will test all fdament, control-grid, plate, 
eatliode, .screen-grid and spaee-eharge-grid 
voltages as well as plate current. In other 
word.s, the pre.sent-day tubes such as .screen- 
grid, variahle-iiiu and pentode tubes can 
he tested witliout the use of adapters. 

.\s is a]>])arent by reference to Fig. 2, 
a grid te.st on .sereen-griil tubes, a reversing 
switch f(»r the volt-milliamiueter and a volt 
return switch have been added. 

'Flic reversing switch is necessary to se- 
<*urc an tip-seale defleetion of the meter 
on “A” voltages, cathode voltages and grid 
voltages. The “VM Ueturn” switch is u.sed 
to connect the meter return circuit of the 
jilate and grid circuits to either eatluxle or 
“F—The cathode connection is used on 
ordinary tulie.s, and the “F—” is used in 
te.sting pentode tubes. 

Shopping around for parts tliat would 
fit in tlie available space reipiired consid¬ 
erable lime. The grid test for screen-grid 
tubes is an ordinary Yaxley push-button 
Jack .switch of the S.P.D.T. variety. This 
is placed in line with the other two push¬ 
button switches in the lower left-hand 
eoriuT of the panel, and lengthwi.se with the 
luittom edge, Fig. 3A, (A piece of the tri- 
{Continued on page 528) 
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Radio Service Data Sheet 


KENNEDY SUPERHETERODYNE SHORT-WAVE CONVERTER 

(Model 54 “Globe Trotter”) 


i 


Short-wave converters an«l receivers have re¬ 
cently l>cen soltl in such large nnmljers as to 
require tlie expert attention of the average 
Service Man. The Kennedy Model 54 Con¬ 
verter, manufactured by Colin R, Kennedy 
Corf)., South Rend, Ind., for instance, contains 
numerous iwints of pariicnlar interest to Serv¬ 
ice Men who previously have only attended to 
the |)eculiarities of standanl broadcast receivers. 

The Mo<lel 54 converter operates on the 
snperheterotlyne principle, and therefore iiiclndes 
a first-detector—a '24 tul)e, and an oscillator— 
a *27, Filament i»ower is obtained from a 
Imilt-in transformer; the '*R” potential is ob¬ 
tained from the standard broadcast receiver, 
which also furnishes the remaining portions of 
the superheterodyne circuit—that is, the I.F, 
amplifier, second-detector, amliu amplifier, main 
power pack; the **C’* |)otentials are derived in 
the usual manner—as the iiotential across 
catho<le resistors. 

Of Course, some broadcast receivers may al¬ 
ready incoriiorale snperheterotlyne circuits. In 
such instances, the combination of converter 
and receiver constitutes a “double superheterO- 
dviie," in which the converter's tube arrange¬ 
ment wtmld l>c referred to as first-detector \ I, 
and first-oscillator \ 2; anti the snbse<|iieni tubes 
in the hrtKidcast receiver then will lie designatetl, 
respectively, as; first R.F.; second-detector; 
sec>>iid-oscillator; I.F. amplifier; thirtl-detector; 
ind audio amplifier. 

Parts replacement values: Resistor Kl. 10.000 
ohms; R2, 400; K3, 25,000; R4, 50,000; R5, 
5,000. Condenser C, oscillator tuning; Cl. main 
tuning; C2, l.l*'. trimmer; (M, C4. 0.1-mf.: 

C5. C6, 0.25-mf. 

‘fhe plate current obtained from the staiulard 
I roailcast receiver for ot>eration of the Converter 
is very slight, and adds no noticeable burden to 
the i)ower supply of most sets, 'fwo wires, for 
supplying this jiower, come out from the side 
of the short-wave unit, and arc to l»c connected 
to the long-wave (broadcast liand) set. One is 
a black lead which is connected to the **groiuur’ 
binding jxist on the long-wave set; the other 
is a red lead, which is connected to the negative 


side of the rcproilnccr fich! coil (dynamic re¬ 
producer), to the speaker wire or connection 
carrying a filtered **R“ supply, or (insi<!e the 
chassis) to the |K>sitive end of the voltage- 
ilivider resistor. 

Any source of *’R'* voltage from 150 to 250 
volts is suitable. It slumhl be obtained from 
some |)oint in the long-wave receiver speaker 
c»r filter .system, where it will receive fairly 
good filtering and be relatively free from hum. 
A lower voltage, well-filtered, is more to be 
desired than a higher voltage with a large 
proportion of .\.C. modulation. 

Obtaining this plate supply is very simple 
on m.'inv receivers, such as the Keiuicily Mo<lcls 
210, 310, 220, 320, 1030. 632, 426. 526. 726, 
and 82(». In these, the **R” supply may be 
taken from the tip- jack terminating the black 
.olteaker wire. In Kennedy Motlels 42. 50, and 
52, it may W obtainc<l at the si»eakcr terminal 
panel from the sklc of the field winding which 
is common with the siie.aker-transformer primary. 
Similar ix>ints for connection, on other makes 
of receivers, are usually located without any 
difficulty. The correct terminal may usually 
l)c quickly found by testing from chassis, or 
ground, t<i the various speaker terminals. It 
should rarely Ic necessary to go inside the 



CeFi: 


R^jul’-hwnrr 



chassis to find a source of ‘’IF’ power. 

If difficulty is had in getting the unit to 
operate when initially hooked up, and the 
source is suspected. 90 to 135 volts of “b 
batteries may tenqMirarily lie tried. The retl 
wire, of course, goes to the plus ''R” lead, the 
black wire to the long-wave receiver ground 
|)ost as Itefore, and the negative *'R'‘ lead to 
the same ground |)ost. 

‘I'he antenna and ground wires are entirely 
disconnected from the long-wave receiver. '1 hey 
are to l)c counecteil to the iwsts marked ''an¬ 
tenna" and "ground** of the short-wave unit, 
and left there tt^rmanCutly* 

wire is also connected from the antenna 
post of the long-wave set to the binding post 
on the rear of the short-wave chassis marked 
**L.\V» Ant.** 'riiis wire should l>c as short 
as practical to lessen any chance of broadcast 
stations ludiig picked up and heard in addition 
to the short-wave signals. 

It will l>e noted, facing the rear of the chas¬ 
sis. that on the left-hand side a wire has been 
brought out which may l>c connected to either 
one of two small binding posts near the end 
of the base. The puri)ose of this is to adjust 
the output impedance of the unit 1-2 to that 
of the antenna input circuit of the receiver 
with which it is to be used. 'I he Kennedy 
models previously mentioned have "high imj^- 
dance” antenna circuits and therefore require 
this wire to l»e on the uth'r binding iH>st. In 
doubtful cases, this wire may l>e tried first on 
one aiul then on the other, with the tiiiit oper¬ 
ating, and permanently left where liest results 
are obtainctl. These connections arc indicated 
on the diagram and the photographic illustration. 

'riie output of the short-wave unit is tuned. 
It is set, at the factory, for l)cst operation at 
aliout 1,525 kc. Naturally, the long-wave re¬ 
ceiver dial must l»e set at this l>oint for short¬ 
wave reception, and left there. The R.F. lK)r- 
tion of the long-wave receiver l)econies the 
I.F. tuner and amplifier of the **short-wave 
superhctcroilyne.*’ Just past 1,500 kc., a point 
easily reached on almost all hroa^Icast receivers, 
has l>ccn found most desirable. The volume 
control on the long-wave receiver also acts as 
the volume control for short-wave reception; 
wMiile fimling stations, this control is to be turned 
full on. 

In the event the long-wave receiver will nut 
tune past 1.500 kc., or a strong local broadcast 
station interferes at th.it point, the output fre- 
<piciicy tuning may l)c altered slightly to avoid 
the difficulty. An a<lj listing screw for this 
tuning may lie reached through a hole in the 
rear of the chassis. It is loc.ited near the 
im|)cdance adjusting wire and binding |Hists, 
and is to lie adjustcil with an insulatvil screw 
driver. 

Set the main band-selector switch SWM on 
the position marked '*15-25 meters." tune in a 
."tation (music or co<le) at aiiont 50 on the right- 
baml dial. Then adjust the screw descrilied 
until the left-hand dial also reads approximately 
50 when correctly tuned in. This adjustment 
then holds for all wave-bands. 

For liest results, particular care should l»c 
taken in the installation of the antenna for 
short-wave reception. For instance, it shoubl 
lie clear of metal and gronndctl objects; and 
its lead-in should not lie enclosed in metal con- 
<liiit. .\lso. the antenna and groitinl leads 
shonKl not lie twistetl together, or run tightly 
jiarallel for any considerable distance. 

The right-hand dial of the short-wave unit 
(looking at the front of the instrument) might 
be termed the “station-finding dial.** o|>erating 
variable condenser C. It should lie adjusted 
very slowly in order not to pass o\*cr the signals 
of the desired station. At the same time, the 
left-hand knob, controlling variable condenser 
Cl, should lie rotated so that the dials read 
approximately alike. 
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Radio Service Data Sheet 



RCA-VICTOR RADIOLA MODEL M-30 AUTOMOTIVE RADIO SET 


(Automatic Volume-Control—Push-Push Power Amplification—9 Tubes) 


I 




Automotive radio receivers have I>cen under- 
goitifr a change, with the i»rimary objective of 
ohtaitiiiig in atttom<i1ii]es eomitarativcly the same 
over-all efficiency which exists in the less 
niohilc ‘’home" installation. A close approach 
to this degree of perfection is obtained from 
the Radiola Model .M-30 receiver, manufacturefl 
by KCA-\'ictor Co., Camden, N. J. 

The valties of the comi»ont.nts of this receiver 
model are as follows: 

(ondensers (T, C2, C3, tuning condensers, 
18-32.> mmf.; Cl A, C2.\, C3.\, trimmers, 4-50 
mmf.; C4. padding condenser, 720 mmf.; C4.\, 
p.'nlding trimmer. 10-75 mmf.; C.v trimmers, 
15-75 mmf.; (’6. trimmers. 140-220 mmf.; C'7. 
745 mmt.; C8, ClO, 0.25-mf.; C9, Cll, Cl2, 
»..l-mf.: (.1.1. (14. .0o24-mf.; (15. C16. 0.5- 
mf.; Cl7. 4 mf.; Cl8, Cl9, .018-mf. 


OSC. lU.DET. .R.P. 



Resistor Rl, 10,000 ohms; R2, 6,000 ohms; 
U3, 40.000 ohms; R4. R5, .tO.OOO ohms: R6. 
170 ohms; K7, 0.5-nieg.: KH. 28.000 ohms; U9. 
0.1-meg.: KIO. 1. meg.; Kll, .t,500 ohms; R12, 
4 ohms; Kl.t, U14. 270 ohms; R15, 1.200 (dims; 
R16, 70.000 ohms; U17. 50.000 ohms. 

The Model M-30 receiver has l>cen designed 
with particnlar regard to ease of installation 
and service. Properly installed, freedom from 


interference shotdd lie experienced with the re¬ 
ceiver operating at full sensitivity. .\pproxi- 
matc o{)crating voltage and current values (oh- 
tained on a Weston Model 547 test set), taken 
with the V(dnme control set at the ‘‘minimum’* 
and “maximum” (maximum values shown in 
parentheses) iiositions are as follows: 

rilanient potential, VI to \'6. \’9. 6 volts; 
V7, \‘8, 4.5 volts. Cathodc-to-hcater |H>tential, 
\'l. V4, 18 volts; \’2, 1. volt; \3. 6 volts; 
\'5, 12 volts; \*6, 15 volts; \'9. 10 (5) volts. 

Control-grid-to-cathode (or filament) potential, 
\’l. 0.5-volt; \'2. 3 volts; \'3. zero; \’4. 1. 

(0.5) volt; V5, 10 volts; \ 0. 2 volts; V7. \'8. 
20 volts; \'9. 1. (9) volts. Screen-grid-to- 

cathode potential, \T, \’4. 100 (70) volts; 

\'2. 42 volts. Plate-to-c.Tthode (or fdament) 

liotential. \’l. \'4. 136 (135) volts; V2, 150 
volts: V3. 45 vtdts; \'5, 110 volts: V6, 165 
volts; \’7, \’8. 155 volts; \'9. 15 volts. Plate 
current. \T, \'4. zero (4 ma.): V2. ().25-ma.; 
\'3. \'6. 3.5 ma., \*5. 0.5-nia.: V7, \'8. 1.5 

ma.; \’9, zero. Screen-grid current, \'l, \'4, 
zero (1. ma.); V2. 0.1-ma. 

Automatic volume-control tuhe \*9 is con¬ 
nected to the cathode circuit <d second-detector 
\’5. The change in the Idas voliage nf \'5, 
due to Huctuatiuii of the signal, is applied to 
the control-grid of \'9. resulting in a drop 
across plate resistor K7 which constitutes the 
control-grid Idas for the R.l'. and I.K. tnlies. 
As the value of the plate current in a tiilie 
is a direct result of the voltage applied to the 
grid, a greater plate current in \’9 gives a 
greater voltage drop .across the resistor in its 
plate circuit and therefore a higher Idas on the 
I.E. and K.I'. stages, resulting in less sensi¬ 
tivity, and vice versa; previous .\.\'.C. s^-stems 
have ojKTated on dilTerent principles. .Manual 
volume-Control resistor R17 varies the bias on 
the control-grid of V9. 

The total “A” current is 2.85 amps.; “H,” 
12 ma. min., and 25 average max. The power 
output rating of this receiver is 2 watts. This 
high rating is a result of ‘‘push-jmsh” (or 
”cla.ss 1*”) i>ower output, which has ?)CC!i de- 
scriln-d in detail in jtast issues of kAi»lo-('RAFT; 
iiotahly. the January and February. 1932 issues. 

'Po adjust these circuits, dismount the chassis 
but do not remove its connections or the flexible 
c.able. Ualattce the K.I’. circuits at 1400 and 



RESISTOR 80ARD CONNECTIONS 



INTERNAU CONNECTIONS OF CONDENSER PACK 


600 kc.. using n Xo. 5 Spintite. and an insu¬ 
lated screw driver. When the dial indicates 
150, the tniiiiig condensers should lie fully 
meshed. Padding condenser C4 comes into con¬ 
sideration when the 600-kc. .adjustments arc 
being made: its trimmer C4.\ is then adjusted, 
while the main condenser gang is rocked liack 
and forth for maximum deflection on the output 
icst meter. During these adjustments, V9 must 
?>c removed from its socket. 

For the I.F. adjustments, at 175 kc., it is 
also necessary to remove the chassis from its 
mounting brackets. 

Insufficient volume-control by means of R17 
may lie due to the use of a tube of wrong 
constants for V9. 

Ill the receiver, the tulles are arranged in 
two rows. In one (left to right) they are: 
\’3, \’2, Vl, \’4, \’5, V8; in the other: V9, 
V6, V7. 
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RADIO CRAFTSMAN’S 


The Bulletin Board for Our Experimental Readers 



A GENEROUS CORRESPONDENT 

Editor, UADio-CRAKr: 

1 have been hiiyinp Uadio-Craft ever 
since it lias been published and, needless to 
say, 1 have secured niueh valuable lielj) and 
information from its jia^rt's. 

1 am an experimenter to some extent, 
and 1 note what Mr. A. K. Ellison, of 
Ilwaco, Wash., has to say about a 175-kc. 
“super,” usin}' the 2-v<»lt tubes. 

1 have just iuiilt such a set, for luy own 
private use, and from the Ihieifie Coa.st have 
heard KDKA and WABC with pood volume 
oil car plione.s, and many Middle-Western 
stations on the loud-sjieaker. 

If this pent!email, or anyone else, would 
like to have any details, or if you your¬ 
selves would care to have the information, 
I would be plad to send the information 
alonp. The set I have assembled will brinp 
in KDKA (980 ke.) alonpside of K.IU 
(970 kc.) and XKD (901 ke.) iietween 
KFWB (950 kc.) and K.IR (970 kc.) I 
expect to get iietter than this when I finally 
pet the 2-panp U.F. and Ist-Det. comlenser 
lined up. 

WIAV, WTAM, and WGN come in like 
locals, when the weather is ripht, with some 
noise however, but that should be better 
later on. 

I will be plad to send photographs and 
circuit diagram to anyone who may be 
interested. 

P. U. Howard, 

r/o The Mercantile hut. Co, of America, 
315 Montijomery St., San Francisco, Calif. 

(The letter of Mr. Ellison, referred to 
by Mr. Howaril, ajipearcd in the November, 
ni31 issue of U.Muo-CRAt'T, ])apes 281 and 
308. 

We sineiTcly hope Mr. Howard's poke 
is well filled with “what it takc.s,” so that 
he can fill all the reijuests he will receive 
in answ'er to his peneroiis offer.- 7>c/m/c«/ 
Editor.) 


FROM A MINISTER 

Editor, Uadio-Crai-t': 

You have started me off on Voliiuie III 
of UADio-CRArT, ami I like it. M'hat will 
you give me the first two volumes for? 'riien 
1 will have it complete up to date and will 
be sending you my subscription for the 
future numbers. 

T'houph I am a miiiLster, I consider myself 
somew'hat of a Radio experimentalist and 
mathematician. I get great glory out of it. 
It carries me so completely into the realm 
of the infinite and the divine, and even 
more so than does the science of astronomy. 
'Pben too I realize that I am dealing with 
scientific facts rather than with the philo- 
sophieal and .suppositional and hypothetical. 
It adds ins])iration and glory to all my 
.scriptural and spiritual understanding of 
divine and eternal realities concerning the 
soul. 

W. Gayuird Jamks, 
Minister, The First Baptist Church, 
188 ir. Lorain Street, 
Oberlin, Ohio. 

(\ limited number of R adio-Craj-t vol¬ 
umes I and H are still available; and at 
the special “club” rate of $5.(X) for the 
two.— Technical Editor.) 


A SCREEN-GRID PORTABLE 

Editor, Radio-Crai-t: 

1 built the “Pentode Portable” described 
in the September, 1931 issue of R .muo-Craft, 
but in.stead of wiring it for u.se on the 
.\.C. line, I built it .as shown in Fig. 1» 
for u.se on batteries. 1 am using a type 
'32 .screen-grid tube and one '33 pentode 
pow’cr tube. 

Al.so, 1 am using only 90 volts on the 
plate, and the results are surprising in 
volume and distance. 

I am using a choke coil instead of an old 
audio transformer; there is no “C” battery; 
and for .smiMither (‘ontrol of regeneration 1 


wired into the .screen-grid circuit of the 
.screen-grid tube a .50,00()-olun variable 
resi.stor. 

There is no difficulty in separating the 
following stations: WGBF, WSM, WCCX), 
KSTP, WGN, WSUl, WMT, WMAQ, 
WKAA, WHAS, KWKH, WOC, WHO, 
KMOX, and WKNR. Station KMOX 
comes in almost as loud as WOC, w'hieh is 
only 10 miles away. 

I would be very niueh interested to hear 
from other experimenters who may have 
wired the “Pentode Portable” for battery 
operation. 

Henry F. Kock, 

c/o Kock*s Radio Shop, Blue Grass, lou'a. 

(One version of a battery model “Pen¬ 
tode Portable” is the initial de.seription in 
the August, 1931 issue of Uadio-Crai-'t; it 
uses a type ’12 tube, and the ’33 pentode. — 
Technical Editor.) 


AN “INSIDE OUT” TUBE? 

Editor, Radio-Craft: 

I have among my collection of iinu.sual 
and antique tubes, one recent addition, a 
'2<i, with the standard U.C.A. markings on 
the ba.se, and with the Cunningham etching 
inside the glass. Is it a rebuilt tube, a 
factory “bull,” or w-hat? 

Perhaps one of your readers has come 
across a similar ca.se, and can exjdain the 
con t ra< 1 i<*to ry nla rkin gs. 

Ray Hutchens, 

.50-82 \Sth St., Woodside, L. /., S. P. 


OH! MR, GOLDBERG! 

Editor, RADio-CR.\rr: 

1 have been a subscriber to your maga¬ 
zine since its inauguration and, to my plea.s- 
IIre and jirolit, have never lui.s.sed reading 
a c’ojiV; al.so, 1 have had the privilege of 
seeing in print several of my contributions 
in tlie “Radio Kiiik.s” department. 

I do not recall anything in the way of 
bnrlc.sipie excejit your two re<‘ent ads on 
radio .sct.s, and I am wondering W'hctlier 
you have ever contemplated a “Nut Idea” 
ilepartment. If so, the idea I am about to 
lire.seiit might .serve as a .starter; and if not, 
1 submit it to you for whatever it may be 
worth to u.se as is, or to he elaborated ujion. 

By way of introduction: to deteriuine the 
eorrei’t spelling or definition of a w’ord, we 
refer to the dictionary; for other informa¬ 
tion, we use the encyclopedia, for geogr.T- 
phy, the Atlas; for dates and event.s, hi.s- 
tories; for w’hat ails u.s, the patent medicine 
almanacs or Dr. Brinkley; and .so on. 

How' often does the radio li.stener hear 
a .song or tune and, having mi.ssed the an- 
(Continned on page 630) 



Mr. KocFs impro7'ed circuit arrangemevt of the Radio-Craft Pentode Portable.” 
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'^ome Novel Radio 
,PA»T., Experiments 


O XK liiis only to glance at the <-hiissis 
of a iiHxIcrn railio set to mi!i/.e 
how “woiulcr fully and fearfully” 
they arc iiuulc, Kven the wiring 
diagram looks terribly com|ilcx, aiul yet the 
principles of radio reception are very sim¬ 
ple, ami under suUidile I’ireiimstanees may 
he demonstrated without tubes, erystals, 
jihones—U’/f/i practictfUif latfiihip more than 
on aerial and a tin coa. Of eourse, such 
methods are not eltieient, but they assist 
greatly in making clear the fundamental 
principles involved. 

The rather unusual experiments to be 
described call for consiilcralile power, but 
as there tire a large number of broadcasting 
stations in the country, each with its sur¬ 
rounding population, a great many experi¬ 
menters uill doubtless find thenwbes fav¬ 
orably situated. In the present case, the 
experiments were made alKUit a block dis- 
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The Hlamcnt of this tube receives power from 
the broatlcast station. 


tunt from a 5(M)-watf station (K’rAlt) and 
more than surtieient power was available. 
As there are now stations having ratings 
all the way up t<» one hundred times this 
amount, a very considerable increase in 
distanee will generally be found practicable. 

Requirements 

The first requirenamt in making all pos¬ 
sible power available is to provide a goo<l 


By JOHN D. ADAMS 


O N this pa^le are described what we 
call ”Novel Radio Experiments.” 
Various means of receiving radio pro¬ 
grams without the expenditure of any 
power in the receiver are described by 
the author and a brief explanation of 
the theory underlying each operation 
is also given. 

One point should be borne in mind— 
In order for the reception, as described, 
to be duplicated, it is necessary that 
the receiver be located very close to 
a powerful broadcasting station—say, 
for example, within one-half mile of 
a 10,000-watt station. 

In the forthcoming issues of Radio- 
Chaft, additional similar experiments 
will be described. 


aerial, a low-loss coil, and a tuning con¬ 
denser, all connected as in Fig. I. No defi¬ 
nite sizes can be given in regaril to the coil 
and eomlenser as these wall depeiul on the 
wavelength of the station being useil. In 
general, however, it may be stated that the 
resistance of a condenser is higher at the 
smaller reatlings, in eoiiseipience of which 
(he coil should be planned so that tuning 
occurs when the r<»tor plates are pretty w’ell 
(urned in, 'I'he coil should be wound with 
heavy wire—not smaller than No. 18—ami 
have a sfiaee betweim the* turns about eipial 
to the diameter of tlie wire. Hell wire makes 
a good c’oil, and if e<»tton-eovereil wire is 
used, some string should he wound with the 
wire to secure the ilesired spacing. 

'fo tune the aerial careuit approximately 
(to see whether the ])ower is on, etc.), the 
writer makes eonsiderahle u.se of a flash¬ 
light lamp, the two terminals of which are 
connected througli a single loop of heavy 



• — 

Fig. 5, above. Revised anienna circuit. 
Fig. 6, below. The cigarette*’ recch*cr. 


copper wire, as illustrated in Fig. 2. When 
held near, and parallel to, the turns of the 
aerial coil, the lamp burns very brightly. 
In fact, one of the small sized auto-lumps 
lights up to full hriliianey. 

Hossihly the simplest conceivable installa¬ 
tion for radio recejition would be to pro- 
vi<le an aerial of Just tlie right length 
(so that neither coil nor condenser would 
be recpiired for tuning), and then connect 
the lead-in to a short length of very fine 
wire, whU'h in turn would connect with the 
grouml wire. This fine wire would talk, 
ami yet erystals, tubes, coils, condensers 
and phones have all been dispensed with. 
While we cannot arrange such an aerial 
without a lot of trouble, the principle can 
he reailily tleiiMinstrated by using a tuned 
aerial, ami eiiipb»ying for the fine wire the 
fliaiuent of a ’71A or ’01A tube. 

Construction Details 

Horc a hole in the center of the bottom 
of the base, and then insert the end of a 
file or a nail, and break off the end of the 
small glass tube used in sealing off the 
'rids admits the air and will let the sound 
come out if a small ruhlier tube is run 
from the hole to the ear, A better way, 
however, is to ilrill a hole in the toj) of 
the glass hulh, using a piece <»f cop¬ 

per tubing with emery powder and a little 
turpentine. 

))c» not attempt to drill this hole until 
the air has been let in at the lower end. 
The tube may now he held to the ear like 
a head-phone if flexible leads are .soldered 
to the two filament prongs, 'fhe writer ex- 
perinumted with a l•8:^-mete^ wave, and got 
giMul results when the filament was inserted 
directly in the aerial eirouit. With shorter 
waves, which would require a smaller load¬ 
ing coil, pos.sihly better results would be 
inaed on [Kipe 029) 



Fig. 1, left. The Urst requirement of the *‘pou’cr!css receiver”—a lozv-Ioss antenna circuit. 
Fig. 2, left center. The resonance indicator used to tune the antenna to resonance. 

F'ig. 3, right center, ./k assembly vine of the ”tobacco-can” receiver. 

Fig. 4, right. Diagram of connections of the **tobacco-can” receiver. 










































































610 


RADIO-GRAFT 


April, 1932 


Fidelity In 
Home Recording 

A general description of the factors governing fidelity in home recording 


W HKN” tlir kodak camera was first 
introduced to the puldic many 
years it created quite a fu¬ 

rore, and people were quite satis¬ 
fied with tile results as loiij; as anything 
was visible on the print. After the novelty 
had worn oflf, the amateurs heeanie more 
exacting in their detnands. The finished 
product had to he more than a gomi imi¬ 
tation—it had to he perfeet. It was not 
enough that the snapshot was recognixahle, 
hut the surroundings had to he reproduced 
faithfully and the eontrast between the sub¬ 
ject and the background had to he exactly 
like the real thing. This entailed many 
years of research and development on the 
jiart of the iiianufaeturers; today, the cam¬ 
era is so constructed and the film so per¬ 
fected that even a child can operate a cam¬ 
era and obtain perfeet results. 

With home recording, tlic story has lieen 
very nnu’li the same, 'flic novelty of hear- 



Fij|. 1, above. Siupie-btittou rcsponxc curve. 
Fi|^. 3, below, Ttvo-buttou response curve. 


ing one's voice rejirodueed has W4irn off, 
and now the amateur is demanding a record 
that, when reproduced, will lie hard to dis¬ 
tinguish from the real voice. It is fortu¬ 
nate f»>r the Imme-recording enthusiast that 
j> resent-day apparatus is so higlily devehiped 
that no real re.search work is required of 
the manufacturers to finish apparatus that 
will make and reproduce a faithful record¬ 
ing. It is simply up to the amateur to 
obtain this apparatus and to u.se it in an 
intelligent manner. 

The deserijdion and use of apparatus has 
been discus.sed in detail in previiuis ar¬ 
ticles; it is the purpo.se 4»f this article to 
show' how the apparatus .should be selected 
and wduit engineering re<piirements ;ire 
necessary for faithful recordings. 

Choice of Microphone 

In the selection of the microphone, one 
has a ehoic’c of several types. The single- 


By GEORGE J. S ALIBA, S.B. 

button carbon, the two-button carbon, and 
the condenser microphone arc all readily 
adaptable to home reeording. 

An average single-button carbon micro¬ 
phone has the characteristic shown in Fig, 
1. It is noted that this charaeteristie rises 
rapidly fnim 10(1 to 500 cycles, then flattens 
out up to about 2800 cycles, and from that 
point falls off very sharply. In other words, 
there is a variation of 8 I)H between 100 
and 2800 cycles. In any electroacoustical 
<leviee, the niaxinunii allowable difference in 
level over the entire range is hetw'cen 2 
and .*! DB, and it is readily seen that this 
type of microphone is not suitable for re- 
eonling if good re.sults are desired. 

While voice may he rccogniz-able through 
this instrument, the sharp cut-off anmntl 
2800 cycles makes it absolutely useless for 
any musical work. The carbon hiss is an¬ 
other objectionable characteristic—because 
it makes the letter *‘s" very hard to repni- 
duee, giving the effect that everyone talk¬ 
ing through it has a lisp. 

'fhe double-button carbon iuicro])hime is 
I he type best suited for home recording. 
I’ig. 2 shows a simple circuit using this in- 
sliimient. It is easily seen that, as the 
itiaphragm is actuated hy the vtiiee waves 
making it move in either tlireetion, the cur¬ 
rent through one sith* of the transformer 
will increase while the i-nrrent thnmgli the 
rexerse side will decn*ase. 

Ibis idlec't eontril>utes to the elimination 
of nlieniphone liis.s (‘aused by the normal 
current flowing through the carbon gran- 
nle.s, as well as eliminating distortion 4 ‘aused 
by ev<*n harnmuie.s. It also eliminates any 
effect »if the miertiplHmc current upon the 
transformer, since the battery current flow¬ 
ing thniiigh the microphone trarisfoniicr 
creates opposing magnetic fields, and there¬ 


fore is balanced out. {This /.v similar tu 
the action takinrf place in the prinutr^ of 
the output transformer in a push-pull am- 
Fditor.) A xvel 1-constructed two- 
luitton inicniphone has a characteristic as 
shown in Fig. .’J. The curve is flat, within 
3 1)B, from 30 to (>(>00 cycles, and this is 
more than enough to reproduce all of the 



freipieneies necessary hir good recording. 
N<i fn*<pieney aho\e (1000 cycles is ever put 
on the air from a broaileast studio. 

The condenser ty]>e of microphone, no 
doubt, is the instrument ft»r perfect re¬ 
cordings—hut its high cost and the extreme 
care n*<juinMl in its use make it imprac¬ 
tical f«»r the average home-recording en¬ 
thusiast. Us characteristic is very flat from 
the lowest am Ho frcqueni’y to well above 
7()(M) cycles. It has no internal n<»ise, and 
there is no <langer of any troulde, such as 
packing, developing during reeording, 

Tlu* inien»ph«me consists in its essentials 
of niithing but tw«» metal plates. One is a 
flat brass disk, called the “back plate," 
and the other is an extremely thin, tightly- 
stretched circular sheet of duralumin, called 
the diaphragm. This diaphragm is spacetl 
.001- to .002-in. from the back plate and 
well insulated from it. These plates to¬ 
gether form a small condenser, from which 
the microphone derives its name, Souml 
waves striking tlie diaphragm cause it hi 



Fiji. 5, left. 
Fiji. 6, rijiht. 


A flc.rible eoupliup hetu'cen ynotor and turntable **fakes up** 
In this case, a spring is used to absorb speed variations. 


rapid variations speed. 
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move slightly toward or away from the 
hack plate, and thus vary sliglitly the ca¬ 
pacity of the condenser. 

F'igure i shows a circuit of this micro- 
phone with its associated amplifier. Since 
the capacity of the condenser transmitter 
is very small, the capacity between the 



An amptificr suitable for use with a Hnglo 
button carbon microphone. 

leads from it to the grid of the first fiin- 
plifying tube must also he kept very small, 
and that is the reason that the amplifier and 
transmitter are always built us a unit. 

Amplifiers 

It has been the custom in the past to 
say that an amplifier was faithful if its 
freipiency characteristic was flat from the 
lowest audible frequency to the highest 
practical audible frcipiencv. In a previous 
article, the characteristics of amplifiers that 
were suitable for recording w'cre discussed 
and the transformer-coupled amplifier was 
recominendcd because it gave the most am¬ 


plification for a given investment than any 
other type. When we start to consider 
fidelity, w’e must forget about cost. An 
amplifier that has a flat characteristic over 
the entire audible range is tlie most suit¬ 
able for a recording system if the finished 
product is to be reproduced on a very efli- 
cient system. 

Unfortunately for the home recordist, his 
reproducing system w*i!I not be efliicient if 
he uses the same amplifier for play-back 
that was used for recording, due to the use 
of the thorn or fiber needle. This type of 
needle is notoriously ineflieient in the re- 
])roduction of the higli frequencies. The 
shape of the needle and the material of 
which it is maile, prevent the fine high- 
frequency modulations from being repro¬ 
duced faithfully. As a result, frequencies 
alM)ve cycles are praeticalb’ inaudible 

and this is detrimental to good quality. It 
can therefore be said that the reproducing 
system has a drooping characteristic, and to 
compensate for this, the amplifier must be 
so constructed that its curve rises to com¬ 
pensate for the falling characteristic of the 
reproducing end. 

Filters 

In all previous discussions, the subject 
of turntables has been treated only from 
the standpoint of power; that is, tlie only 
requirement of the turntaide motor w’as 
that it have sufficient power to pull the 
record under the heavy load of the record¬ 
ing head. In addition to this requirement, 
fidelity imposes other demands. The turn¬ 
table should run at a uniform speed at all 
times and should be thoroughly filtered 
against sudden live changes and vibration. 


A good test to determine how' a turntable 
is behaving is to record a sustained note 
and then play it back on the same table. 
If the note wariiles, that is, has a sort of 
a tremolo cflfcet, then it is a sure indication 
that the turntable is not thoroughly filtered. 
Ily filtering is meant that there must lie 
no rigiil connection between the motor and 
turntable. 



Connections of a two^hutton carbon microphone. 

Several examples of turntable filters arc 
show'll in Figs. 5, fi, and 7. In Fig. 5, the 
motor is mounted on a rublier cu.shion and 
the bolts are run through holes larger than 
their diameter. A rubber washer is used 
so that any vibration that is set up by the 
motor is not transferred to the cabinet and 
table. The flexible rubber coupling trans¬ 
mits the rotary motion to the turntable and 
it is thus seen that this coupling absorbs any 
sudden speed changes in the motor. 

Figure f» shows anotlier form of filtering 
that is very effective. A hollow tube is 
driven by the worm gear, and on the upper 
end of the tube is mounted a disk w’hich 
has four screws on it. Kach pair of screw's 
serves ns a mounting for a steel spring. 
Between these two .springs rests an egg- 
shaped cam which is fastened rigiilly to 
(Cotifinued on patje fi31) 


DISSECTING A MODERN SET TESTER 


T his month, we shall continue with a 
diseiLssion of the anal>/.er .section of a 
set tester, the first part of which was tlis- 
eiis.sed in the February issue. 

It wdll be observed that an “.\.C.-I>.C.” 
toggle sw’itch is eomieeted aero.ss the “Multi- 
Meter’’ movement for the puri»ose of adjust¬ 
ing the meter sensitivity for average piil- 
.sating and for direct current and potential 
v.due.s, and for root-meaii-square (U.M.S.) 
vidiies ill alternating current and potential 
measurements. All alternating power speci¬ 
fications are usually in terms of 
values as measured by ordinary service A.C. 
voltmeters. For re.sistanee niea.surement.s, 
the “Multi-Meter” is iiio.st .scn.sitive when 
this sw’itcli is in the “A.C.” position. With 
this swdtch in the “A.C.” jiosition, the full- 
scale current of the “Multi-Meter” move¬ 
ment is 3f>0 niicroamperes. The full-scale 
movement current is BK) niicroamperes w’ith 
this .switch in the “D.C.” po.sition. 

The “Multi-Meter” and its .shunts and 
multiplier re.si.stors are .s<*parately calibrated 
and are intercliaiigcablc for replacement or 
.service juirpose.s. 'liic “Multi-Meter” and 
re.sistor connections are shown in .schematic 
form in Fig. 3; its power circuit is shown 
in Fig. 4*. It w^ill be observed that the 
“Multi-Meter” is not in any analytical cir¬ 
cuit until a push button is dejires.scd for 

* Chief Engineer, Supreme instrnmems Corp. 


(PART III) 

By FLOYD FAUSETT'* 

the de.sircd reading, thus affording a maxi¬ 
mum of protection to the “Multi-Meter” at 
all times, and enabling the u.ser to eonnect 
the meter for any desired test while ob.serv- 
ing the jilate-current reading of tlie “Milli- 
Anuneter.” 

'I'he .separate 2-.seale “.Milli-Animeter” is 
included in tlie analytical and tube-cheeking 
circuits for the jilate-eiirrent readings which 
are indicated on this meter without recpiir- 
ing any .switeli iiiani|mlation.s other than 
depressing the “Fow-er Seale Mil.s.” ]>ush- 
luitton for more di.seernible readings of 
plate currents le.ss than the low'er range of 
the “.Milli-.Viiuueter.” 

This farrangeiiient of the two meters pro¬ 
vides .simultaneous plate-current and poten¬ 
tial indications, and eliminates the breaking 
of the high-voltage plale-eireiiits by .switch 
action with con.sequeiit overloading of the 
filter systems of radio rt'ceivers. 

Measuring High-Resistance Circuits 

In the design of modern radio receivers, 
the use of high-re.sistan<*e coupling circuits 
introduces errors in practically all voltage 
measureineiits, beeau.se of the “multiidier 
effects” of the resistors in the coupling cir¬ 
cuits of sueli radio receivers. Furthermore, 


potential measurements w'ill vary with dif¬ 
ferent ranges of ordinary service voltmeters 
applied to iiigh-re.sistanee eireuit.s, so that 
the voltage readings published by a radio 
manufacturer may be found ipdte different 
by the Service Man when analyzing with a 
vl»ltiiieter of tlie same sensitivity hut of a 
different range from that used by the radio 
manufacturer. 

diferenres are much le.*s llkeUf to 
fxi»t in miniammeter indication and the.se 
factors make it advisable to rely more upon 
plate-rnrrent and less upon voltage readings 
for imlieations of aniplifier-eireuit eondi- 
tion.s. During the analysis of a radio tube- 
socket, a normal plate-current reading gen¬ 
erally indicates that the ])roi)er potentials 
are applied at all terminals of the .socket 
being analyzed, .so that a more rapid analy¬ 
sis can he made of the radio by undertaking 
current ineasureiuents only. 

Wlicn the maniifaeturer’s data pert«iining 
to a particular radio are not available, a 
radio man can determine from the tube 
manufacturer’s data the plale-currcnt speci¬ 
fication for a particular tyjie of tube for 
normal ojicrating purjui.scs. 

The probable circuit defects eorre.spoml- 
ing to various plate-current variations are 
tabulated in the complete instruction book¬ 
let which accompanies the Diagnoiiieter. 

(Continued on patje fl20) 
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A NewS.-W. Receiver 



Fig. A 


(PART II) 

In the preceding issue of Radio.Craft 
appeared Part I of this description of 
a new design in all-wave superhetero¬ 
dyne receivers. Its particular feature 
is the use of only one coil in the oscil¬ 
lator; its harmonics permit coverage 
of the 16- to 550-meter band. 


T HKUK is mnrli justiftcotian for auto¬ 
matic voluiiie-nuitrol in short-wave 
radio receivers to etiiiiiiiate ttie ef¬ 
fects of fatlinp, luit it must be borne 
in mind that it is no panacea for all fatlinir 
troiible.s. To h<*^in with, of all the so- 
called automatic volume-controls found on 
ctmimercial broatleast recedvers today, oidy 
one has been anywhere near true automatic 
volume-control—and that example has been 
obsolete for a year ami a half or more. 
Such *^iutomatic volumc-eontnils” as are 
found today are “blast eliminators*’ only, 
for th( t/ u'ill vot hold fmu'er-output vomdant 
for noruudhf u'ide variafiouit of gipunl volt- 
otje, which is the prime requisite of auto¬ 
matic volume-control. 

True automatic volume-controls have three 
ilisadvanta^cs. The first is that receiver 
.sensitivity rises automatically to a maximum 
bidwetai stirnals, so thftx as the set is tuned 
between siirnals it sounds terribly noisy. 
*rh<‘ second disadvantage is that if it bohls 
eonstant the volume on a fading si^rnal, the 
noise level must fade up and down behind 
the siprnal if it is at all weak, since a fading 
sijrnal will ahuost invariably fade throuirli 
a raiifre of from (juite close to—or beh>w— 
the noise level, to well alaive it. Such ii 
condition does not make for enjoyalile re- 
eeption, as the third drawliack likewi.sr does 
not. Siirnal failiiifr I.s usually i-auseA by 
Ifrouiid ami sky waves arrivinir at the re- 
(‘<‘iver ])roj;ressively in and oat of phase, 
and this often results in serious side-hand, 
or inodiilation, distortion as well as varyiiifr 
volume. Automati(‘ voluiiu‘-controls can 
only hold volume constant, or nearly .so, 
at best, and cannot corrciT varyinir ilistor- 
tion, or, relatively, varyinjr noise level. 

It has b<‘cn believed lie.st to include it in 
the receiver de.scriheil Iutc, since miicli of 
the extreme di.stance-reception of .short-wave 
.sets is imhilfred in for thrill rather than 
cntcrtainiiient, and if automatic voliime- 
emitro! can in any mea.sure facilitate loj;- 
jjfinir the call of a stathui many thcmsamls 
of miles away, even thoujrh it may not be 

‘ President. Silver-Marshall. Inc. 


By McMURDO SILVER* 

able to make for an enjoyable program, it 
is of enough benefit to ju.stify its inclusion. 

Description of Receiver 
In the Mari‘li, 19T2 i.s.sue of Uaoio-Craft, 
the receiver (S-M 727) einhodying the de¬ 
velopment de.serihed above is illustrated by 
pliotograph, and its eireuit diagram is .shown 
in Kig. 2. In the current arti<‘le, the re¬ 
ceiver is further illustrated by Kig. .\, and 
its operating curves are .shown in Kigs. 11, 
f, and .5. It is a ten-tnhe. all A.C. super¬ 
heterodyne having hut one tuning <lial to 
tune from 1(»..5 to .Wd meters, or 18,000 to 
kc. Basically, the eireuit consists of 
a tiimal ’2f .sereen-griil fir.st-detector, tank- 
tuned *2T o.seillator, *27 harmonic generator 
tube, two stages of Wl-^-ke. dual tuned 
(gaiigeit), or Siamese, ’.'SI vario-imi I.K. am¬ 
plification, *27 automatii* vohmie-control 
tube, *27 second linear power audio-detector, 
pu.sh-piill ’47 ))entode outi>ut stage and *80 
rectifier. 

Starting at the left of the eireuit <lia- 
graiii, h'ig. 2, there is seen what appears to 
be a (piite compHeateil switidiing arrange¬ 
ment, wtiieli, liowever, is aiTually very .sim- 
jile. 'Phe doub]<‘-bla(U‘d switch .serves to 
connect the *24 fir.st-ileteetor grid either to 
tlie sei’oiidary of the broa<lea.st-hand antenna 
transformer, to wliieli is jierniaiieiitly eon- 
neeted the proper .section of the gang tun¬ 
ing condenser, or to .suecc.ssivcly eonneet it 
to one of tile four .short-wave antenna coils; 
and in each (“ase, to j)i(‘k up the .short-wave 
tuning eoiuhui.ser, a 200-mnif. iniilget type, 
which is tlu* auxiliary, or triniiiicr, timing 
ad just men t for .short wave.s. The upper 
switeli .serves only to di.seoniieet the ant^mmi 
from the hroadeast-haiid primary and to 
reconnect it to the lirst-detcetor gritl 
ttirougli a pernianently-a<l justed antenna 
compciKsating condcii.siT bir .short-wave 
operation. 

Kor broadcast-hand reception, the *27 os¬ 
cillator is directly coupled to tiu* *24 lirst- 
d(‘tt‘<-tor by a .small coupling coil in the 
first-iletcctor cathode li‘ad, while for short 


waves the o.seillator is coupled to the jirojier 
short-wave coils by small eoujiUng coils, all 
in series, in the *27 harmonic generators 
j)Iatc circuit. The lower jiortion of the 
switch, therefore, serves only to include this 
oscillator coupling coil in the lirst-ilctcctor 
cathoile lead for hroadeast-haiul reception, 
or to cut it out of the circuit for short¬ 
wave reception. Actually, the upper ami 
lower sections of the switch in Kig. 2 are 
only S. 1M).T. switches in action, hut are 
pliysieally five-))oiiit .switeties in order that 
they, lieing ganged to the main hand-selec¬ 
tor switch, may maintain one set of con¬ 
nections tliroughout four sueee.ssive positions 
of the coil .selector .switch. 

It will he noted that tlic single tuned 
hroadca.sf-tiand circuit preectling the first- 
deteiTor employs an extreiuely efficient in¬ 
ductance of fairly large size, insuring an 
excellent ratio of iinage-fn*<pieney selectiv¬ 
ity, as well as making for a 2 to 1 increase 
in signal-to-noi.se ratio as against the ii.se 
of a Siame.se, or dual pre-.seleetor circuit, 
'Pile .short-wave antenna eireuit is likewi.se 
single tuned, and heean.se the tuning range 
of each of tlie four short-wave antenna cir¬ 
cuits is considerably wider than the har- 
inonie range of the oscillator which it is 
initially intended to utilize, and as this an¬ 
tenna circuit is separately tuned, it is juxs- 
sible to utilize either of the two possible 
o.seillator points for any desired signal, 
and to develop other comhinations of dial 
.settings for a .short-wave signal (say he- 
Iwei-n 1(75 and 40 meters). If thi.^ eondi- 
Mon i*xisted in the broadea.st hand, it would 
be a .serious drawback, hut on the qiar.sely 
populated .short-wave !>and.s, it pc.niiils tlie 
cliolee of an optimum point for any given 
station at will, and is an appreciable 
advantage. 

In examining the fir.st-netcctor circuit, 
two hypa.ss condcn.sers will he noticed shunt¬ 
ing the bias re.sistor Ul, one a .I-mf. paper 
com tenser, and the second, a smaller mica 
L'onden.ser. The rea.son for this is that the 
larger value is desirable on the broadcast 
iinnd, but Its impedance rises too liigh on 
the vrry short v.aves, so it is additionally 
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Fi({. 4 

Selectivity graph of the Silver-Mar shall Model 
727 receiver. 


sliuntiHl v.ini a capacity satisfactory for 
tlic very slmri waves. 

The oseiUator cirMiit i< a typW-il tnnk- 
tuneil arraiirrenieiit sueli as is fiaind in all 
this year’s S-M sets, aiul needs little special 
deserijitinn. To its plate eireuit is coupled 
the grid of the liarnionie generator tube 
\';i, with, course, an isolating condenser, 
and grid iesK*-tor. This tube is lapsed well 
below the cut-off point, so tliat it woubl 
normally draw no jdate current, by tlie 
bleeder resist(»r j.nd auto-bias resistor close 
to it in the diagram. It draws plate cur¬ 
rent, lunveecr, since the oscillator ir always 
feeding it voltage, but it generates the har¬ 
monics used for heterodyning on the short 
waves as a result of its excessive bias. It 
is operated at a full 180-volt jdate potential, 
while the oscillator tube is fed through a 
resistor resulting in an operating jdate 
jiotential of about 90 volts as is customary. 

The I.F. Amplifier 

The I.F. ainpliber is not particularly un¬ 
usual, unless it is in the use of “Lit»” coils 
in order to obtain a high degree of selec¬ 
tivity at its frequency of ke. All these 
transfi»riuers are dual tuned, the gain jier 
stage being between 90 and 100 with the 
*51 variable-mn tubes used. 

'I‘he autoniatie volume-control tube is 
seen in the diagram just below the two 
I.F. tubes. It functions as a rectifier actu¬ 
ated by the I.F. carrier voltage. This it 
rectifies and ajiplies to the I.F. control 
grids, this ojieration serving to maintain a 
balance between the signal voltage ajijiCinr- 
ing at the .second, or audio, detector grid 
and varying signal inputs. Its grid is 
coupled to the jilate of the .second I.F. tube 
through a condenser C19 and U.F. choke, 
while all audio modulation originally apjiear- 
ing on the signal carrier is filtered out by 
an audio filter eon.sisting of a resistor in its 
niate U‘ad aiul two bvjiass condensers. This 
is neee.ssary, since it is actuated by a modu¬ 
lated I.F, voltage, yet must turn out a sidi- 
stantially jmre IXC. biasing voltage for the 
I.F, tubes. 

This .system of atitoinatie volume-control 
is just exactly tliat, f<»r it will hold all sig¬ 
nals from alKiiit 20 microvolts absolute on 
up to con.stant outjiut, and it is in no sense 
a “blast eliminator” such as is usually found 


masquerading as automatic volume-control. 

I5ecau.se of its jicrfect ojieration, it is im¬ 
possible to tune accurately to the jieak of 
a carrier by ear, since in tuning it will cause 
resjionse to jippcar rectangular in terms 
of dial readings against volume. For this 
reason, a tuning meter is included in the 
circuit. This meter is in the cathode lead 
of the I.F. tubes and, besides serving to 
jirovide an initial “C” bias, reads their 
Jilate current, jilus carrier voltage.s, as the 
set is tuned. Thus, by means of observing 
carrier deflections on this meter, the set 
can be accurately tuned to a signal without 
the ilistortion that might result if it were 
tunetl only by ear, and some side bands cut 
if this were not done accurately (due to the 
extreme selectivity of the I.F. amplifier). 

The oiitjiut voltage of the automatic 
vohmie-control tube is develojied across a 
resistor 1118 between its plate and ground, 
the resistor being included in the grid re¬ 
turns of the I.F. tidies. Thus, with a signal 
so weak as to develoji no, voltage across this 
resistor, the I.F. bias is low and sensitivity 
a maxiimiin. On a strong signal, the rec¬ 
tified voltage runs the I.F. grids negative 
to a balance jioint, which represents full 
output <if the second-detector. 

(Obviously, volume control cannot be in 
the U.F. jiortion of the circuit if the ojiera- 
tion of the autoniatie volume-control is to 
lie unhamjiered, and it, therefore, takes the 
form of an audio control—a jiotentiometer 
in the second-detector jilate circuit. 

I5eeaii.se the sensitivity of the set, but 
not its volume, is controlled entirely by 
signal strength, it will juiuji to imiximiim 
.sensitivity between signals and, in conse¬ 
quence of the very high .sensitivity, .show a 
(juite high noise level on no signal. .\s s<ion 
as a signal is received, this noise drojis out 
except in the ease of very weak signals, 
when the signal-to-miisc ratio will be what 
would be had without A.V.C. An A.V.C. 
d<ics not boost noise in any way of itself, 
but it does make it more ajijiarent between 
signals due to the autoniatie ri.se of .sensi¬ 
tivity when no signal is tuned in—which is 
another way of saying that it fai'ilitates re- 
cejition of weak stations since it automatic¬ 
ally boosts sensitivity for them. 

h'xaminiiig the jihotograjih in the March, 
19.T2 issue, the ehns.sis is .seen with the toji 
of the large .shield housing the gang con- 
den.ser ami all ciiils but the o.seillator re¬ 
moved. The four short-wave coils are 
clearly vi.sible, as are the gang condenser, 
(iOO-kc, o.seillator trimmer screw adjustment, 
and the quite large broadcast antenna coil, 
with its .small oversize jiriiiiary visible in 
its center. The tubes are, right to left, 
*27 harmonic generator, *27 o.seilIal<ir, ‘24 
H.F. or first-detector, two ‘51 \,V\ tubes, 
*27 audio detector, ’27 A.N’.C. tube, two *47 



pentodes and *80 rectifier. The tuning me¬ 
ter is .seen above the <lial (actually, centered 
over the dial), and the I.F, transformers in 
the three, round alumiiutm cans, their trim¬ 
mers accessible from below. The power 
transformer is to the left of the dial, and 
the audio transformer at the left rear. 

Looking at the bottom of Fig. A, the 
placement of jiarts is reasonably self- 
ex jilanatory, the wave-change .switch is seen 
next to the short-wave antenna tuning con¬ 
denser, and behind it the shielded oscillator 
c‘oil. The antenna coinjiensating (scries) 
condenser is .seen at the left-rear corner of 
the chassis, near the antenna and ground 
binding po.st.s. The control arrangement 
seen from the front is, left to right, on-off 
switch and volume control, tone control, 
tuning, sluirt-wave antenna tuning, and five- 
Jioint range-selector switch. 

I’lie dial is divided into five differently 
colored sections, eorresjionding from left to 
riglit, to the five successive positions of the 



Fii. 5 

Overload graph of the S-M 727. 

range-selcet<ir switch. The four left, or 
short-wave, sections are calibrated directly 
in megacycles, and the right section in kilo¬ 
cycles from 550 t<i 1500 kc., Ic.ss the final 
zero, or from 55 to 150. This greatly facili¬ 
tates timing, ami rcdu(*es “bunting” to set¬ 
ting the dial to the de.sired jKiiiit and simply 
adjusting the short-wave antenna trimmer 
for greatest noi.se or loudest signal for any 
.setting of the dial. 

In Fig.s. 8, 4, and 5 apjiear performance 
curves of the .set. F'rom Fig. 3, the sensi¬ 
tivity is seen to vary from 1.8 to 2.8 micro¬ 
volts ab.sobitc, which is fully adequate for 
any American location. (.Actually these 
figures have beem made low—as low as any 
set that is ever pas.sed by in.speetion, prac¬ 
tically all being held to less than one micro¬ 
volt absolute.) Fig. 4 shows a band width 
<if 28 ke., 10,000 times down, which simjily 
means ab.sohite 10-kc. selectivity. 

Figure 5 is quite interesting, indicating 
the jiower outjmt in watts plotted logarith¬ 
mically (as it .sounds to the ear) against 
microvolts input. It will he seen that the 
jiower <M!tj>ut rcaehi's j)raetieally a maxi¬ 
mum at 20 miertivoUs absolute injuit, and 
remains constant (at whatever the volume 
setting may be) from there on nji. The 
fidelity curve is flat t«» a eoujile of decabels 
from 40 to KMH) cycles, and then falls off 
very sharply indeed to insure absolute 10-kc. 
selectivity and frccalom from hiss. 

An afternoon and evening of jilaying with 
the set in Chicago will bring in at lea.st one 
broadcast station for every dial degree, 
also, police .stations all over the country, 
j)lane to ground eonver.sations, television 
{Continued on pufje 032) 






















































































































































614 


RADIO-CR AFT 


April, 1932 


RADIO-CRAFT KINKS 

Practical hints from experimenters* private laboratories. 


(PRIZE AWARD) 

A DYNATRON VACUUM-TUBE 
VOLTMETER 
By C. W. Melotte 

I N Fig. 1 is sliDwn tlip wiring diagratn of 
a vat-miiii-tube voltmeter I use. Its 
advantage is that very small voltages 
can he ineasiire<l with it without the 
use of an ultra-sensitive meter. 



A "dynatron" V.T. voltmeter circuit. 

An ordinary 0-1. milliainmeter is sensitive 
en<Migh to measure such small voltages as 
wamld not operate an ordinary V.T, volt¬ 
meter using the more standar<l three-element 
tube. An input of 0.0.5-voIt gives a reading 
of aj>])r(»xiniately 0,2-ma. 

The potentiometer is used to accurately 
adjust the plate voltage to the correct op¬ 
erating point, 

(Fundamental eon.struetional data on V.T. 
voltmeters are contained in the article, “A 
Gi)osene(‘k-'rypc \'.T. Voltmeter,” which aj)- 
peared in the February, i.ssue of Uaiuo- 
ChA i-T .—Tevhnival Editor .) 


A VOLUME.CONTROL METHOD 
By Vincent Campbell 

I AM writing this “Kink" not knowing 
whether the nietliod t<» he desc*rihed has 
been used before, 

Iteeently I decided to biiihl a four-tube 
regenerative receiver whidi 1 knew would 
give me cxiellent volume and tone. But 
here aro.se the ])n)i>leiu of obtaining a real 
volume ecmtrol. Of course 1 trietl the an¬ 
tenna control and “B” lead control, but all 
I could obtain was a continuous whistle. 



$5 FOR A PRACTICAL RADIO 
KINK 

.\s an incentive toward obtaining radio 
hints and cx|K-ri mental short-cuts^ Kaiuo- 
Cbaft will pay $5.00 for the !>est one suli- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Radio-Craft 
and their decisions are final, Xo unused 
manuscripts arc returned. 

Follow these simple rules: Write, or 
prelcrably type, on one side of the sheet, 
giving a clear description of the liest radio 
“kiiiF* you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. Vou can send in as 
many kinks as you wish. Kveryone is elig¬ 
ible for the prize except employees of Radio- 
Craft and their families. 

This contest closes on the iStli of every 
month, by which time all the Kinks must lie 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Radio-Craft, 98 Park 
Place, X'ew York City. 


Mr. Campbell*s idea of good volume control. 


A UY PLUG-IN COIL 
By W. G. Ruppenthal 

P 1^HII.\P.S tbi.s method ftir eonstruoting 
a UV plug-in coil will interest other 
reader.s. 

The hjise is cut as indicated in Fig. S 
.St* that it i.s a tight fit in the fiber tube 
ii.sed for the coil form. A eircle with a 
%-in. ratliu.s i.s drawn in the center. A 
horizontal diameter i.s then drawn, and where 
it iiitcr.seet.s each .sitlc of the eireniuferenee 
of thi.s eircle, a mark is made. Fnmi each 
of the.se two points, ares are drawn with 
%-in. radii in order to intersect the circle 
abox^e the diameter. 

From the center, a vertical line (90 de¬ 
grees from the horizontal diameter) is 
drop])ed until it also intersects the circle. 
These five points of intersection are drilled 
ftir either 6/32 or 4/32 machine screws; 


if 6/32 screws are u.sed, the threads wdll 
have to he filed off a little where they go 
into the .stieket. 'The manner of winding 
the forms is left to the constructor. 

Small holes are drilled in the base to 
let the coil leails out. Holes 1/16-in. in 
diameter are drilled through the liber into 
the ha.se, and wooden pins are then driven 



XCOIL FORM 
- 3 / 14 " 
/SAgeilTE 


HOLES FOR COIL 
LEADS 


machine 

.SCREW . - , 

-UY- 1 INSIDE DIA.| 

COIL FORmH °F0RM 




Fig. 3 

Mounting coil^tubcs to a plug-in base. 

in and cut off flush to hold the base and 
coil rigid if there should be any tendency 
for them to separate. 


After .some time, I finally hit upon the 
method to he deserihed whi(‘li gives control 
ranging from the merest wliisper to terrific 
volume. Perhaps you could u.se it in your 
section. 

31i(' siM'tion outliiuMl in dotted Hnt‘S in 
Fig. 2 is the control, I have used a Cen- 
tralah 500,0()0-ohiii modulator and a .02-iuf. 
fixed eondeii.s<*r. 'l‘he jiositive “A" and iiega* 
tivc “B" lead eoiineets to the center post of 
the resistor; the eomUmser on the end of 
the resistor to the grid of the U.F. coil, as 
shown. 

Here’s hoping you can pass this on to 
anyone who wants a good volume control. 


A PHOTO TUBE RELAY FOR 
UNIVERSAL OPERATION 
By C. H. W. Nason 

O NF of the writer’s friends is a stage de¬ 
signer. He huilds pretty models of .stage 
.sets with trick lighting effeet.s. The other 
night he suggested that a plioto-electrie relay 
would he a nice adjunct to one of his display 
sets. The trouble was that the “gadget" had 
to ojicrate on either .\.C. or I).C., regardlc.s.s. 

A few moments of thought followed by a 
half-hour or more of intensive .soldering rc- 
siilteil in the arrangement .shown in Fig. 4. 
It will he iiotiul that the new *.37 automotive 
tube with a heater operated at 6.3 \\, ..3-.\,, 
is u.sed. 'Hie filament is lighted through a 
.series resi.stanee and the device may thus he 
operated on either .V.C. or D.C. 110-volt 
supply eireuit.s. 

Tlie grid bias i.s made variable by means 
of a potentiometer connected between cath¬ 
ode and ground. This should he adjusted .so 
that the relay does not trip under normal 
light conditions. 31iis permits the room to 
he illuminated without such indirect illumin¬ 
ation of the photo-vdl affecting the opera- 
(Con tinned on patje 633) 







































































































r SILVER- 
MARSHJIL 


6419 W. 65lh St 
Chicago, U. A. 


Please send me all de¬ 
tails on 727SW and latest 


NaJne. 


Addresi 


McMurdo Silver 
presents 


COLOR-TUNING 


LONG-WAVE 


SHORT-WAVE 


iiver'Marshail 


Model 727SW 
ONE DIAL—CALIBRATED 
NEW PATENTED CIRCUIT* 

TRUE AUTOMATIC VOLUME CONTROL 

METER-TUNING 

FRACTIONAL MICROVOLT SENSITIVITY 
ABSOLUTE lOKC SELECTIVITY 
PENTODE—VARIO-MU TUBES 


Price, for Chassis and Speaker 
$99.50 List. Write for discounts. 

^727SW if fully covered by Patents Applied For and all infringement* will be Tigorously prosecuted 


SILVER-MARSHALL, Inc 
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SPECIAL NOTICE TO CORRESPONDENTS-. Ask as many questions as you like, but 

please observe these rules: 

turnish sufficient information, and draw a careful diagram when needed, to explain your meaning: use 

only one side of the paper. List each question. 

1 ^ Jiio.te questions zvhich arc found to represent the greatest general interest will be published here, to the 

t extent that space permits. .U least five weeks must elapse betzveen the receipt of a question and the 
appearance of its answer here. 

Kcplics, magacincs, etc., cannot be sent C. O. D. 

l^iries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication,” to avoid misunderstanding. 


\ 


SEARS. ROEBUCK 4-TUBE 
RECEIVER 


MIDGET 


(153) Mr. T. T. Carlyle, Houston, Texas. 

((J.U Kindly print in the Information Hiireau 
of Kaoio-Crakt the schematic circuit of the .'^ears, 
IWlmck midget radio receiver which employs only 
four tiihes, including the rectifier; a IkuuI • selector 
is part of the <lesign. The first tul>e is a type 
.^5 or 'Si variahle-mn. which functious as first 
IM‘.; this is followed hy the detector, which is 
a screen-grid type '24 tul»e; the last tiilH; in the 
receiver iwrtion of the circuit is a type A7 peii- 
to<Ie. resistance-caimcity coupled to the detector; 
the rectifier is an *80. 

(\12) Is there any coiivenieut metho<i of chang¬ 
ing the tone of the output? On some tyiies of 
programs there is a slight "dninim) ' effect’ 

(A.l) In Fig. (). 15.1 is shown the schematic cir¬ 
cuit of the Scars. Roelmck 4-'lube Midget Receiver. 

Operating potentials are to l»e measured at a 
line voltage of 110 and with the vohtnie control 
full on; the readings (on a Weston Model 547 
set-checker) should approximate the following 
ures: Filament potential. \ 1. \2. \'3. 2.4 volt-: 
\ 4, 5 volts. Plate jiotential. \'l. 250 volts; \'2. 
65 volts*; \'3, 2,30 volts. Control-grid potential, 
VI. 2.5 volts; V2, 2.5 volts*; V3, 16.5 volts. 
Plate current, normal, Vl, 4 ma.; V2, U.4-ma.; 
\ 3. 35 ma.; V4. ,30 ma. (each plate). Screen- 
grid iwteiitial, \*l. 90 volts; \'2, 37.5 volts* Space- 
charge grid, \'3, 250 volts. Readings (*) are 
Comparative only, and are not true iioteiitials, due 
to the resistance of the meter. 


Band selectopi 

1 i_ 


900.000 OHMS 


VOL. CONTROL OHMS 


30.000 OHMS tone control sw. op VAR resistor 

/ __ sw. 



Sears, 

screen 


Fig. Q. 153 

Roebuck Ci>mpan\*s Midget Receiver circuit, incorporating a variable-mu '35 R.F. tube 
\-grid *24 detector, and *47 pentode, and showing, at ''.Y" the manner of adding tone control. 


Adju.st the length of the antenna to the re¬ 
quirements of individual localities. To take ad¬ 
vantage of the adjusting vanes on the variafde 
coiulensers (from front to hack, they are in this 
order: Cl, C2. C3). the circuit should 1 h- alignctl 
at 1,500 kc,. 1.295 kc.. 800 kc.. 750 kc. and 550 
kc, 1 he degree of haiul .selection is detcrniincd 
hy the iiuhictive coupling of coils I.l and 1.2. 

(.\.2) The receiver diagramed in Fig. (}.153 is 
exceptionally well lialanced for the reception of 
most programs; however, in some instances it may 



Fig. o. 154 

At A, above, the schematic ciVcwif of the Garod E-6 receiz^er, incorporates a tv pc *99 detectot. 

At B, below, the di'or^ram of the s pozver pack; the pozver tube is a *10. 


he desirable to increase the proportion of “highs** 
in the ^ reproduction. This may l»e conveniently 
accoinplisheil hy changing the effective value of 
the output bypass condenser C4 hy connecting in 
series with it, at “X,** a variable resistor of 
0-50,000 ohm.s; of course, an off-oii switch may 
he used instead, if satisfactory tone results when 
this iK)rtion of the circuit is ojjen-circuited. 


THE GAROD E-6. USING THE 
’99 AND *10 

(154) Mr.^ Carl E. Feltiiigham. Akron. Ohio. 

(Q.I) 'I'here has recently come into the shop for 
service a (Jarod E-6 receiver for which it <loes not 
seem to he ix>ssih]e to locate a service diagram. Any 
assistance in this matter will Ijc greatly appreci¬ 
ated. The* chassis utilizes one of the old tyiwc *99 
tidies as a eletector. and a type *10 tnl>e in the 
IK)wer output circuit. What are the coimectioiis of 
this receiver and power pack? 

(A.l) In hig. O.I54.\ appears the schematic cir¬ 
cuit of the receiver chassis; the |Ki\ver pack is Fig, 
0.15411; the cable connections are shown in Fig. 
LM54C. .\11 available parts values appear on the 
diagrams. 
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0 <3 


POWER UNIT 
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speaker. 

COROT ^ 

WHITE WITH BLACK TR. | 
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BLACK with TR I _ 
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ADJUSTER 

^ J'r' 


Fig. 0. 154C 

Rcccivcr^to-power-Pack cable connections 
the Garod Model E-6 set. 
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RUSH THIS COUPOW FOR 
AIHAZIMO FREE YRIAL OFFER 
AND BIO BEAUTIFUL CATALOG 


MIDWEST RADIO CORP. 

Dept. 60 (Cst- 1920 ) CINCINNATI, 0 . 


I MinUKST l(AI>lO coicr,, 

I 00, Cincinnati, <>Uin» | 

WiilHHit u)ili>;atiMn sprui me your nex?r 1032 cataluK ar.d rotniileto | 

I detuliii of I.T and 13-tiihe AH'World. A11-Wave i'otiiblnallon. -l-tulie Con* " 

verter. 9 ami Suiwr-Heterodynes. lo\v factory prices, easy terms ■ 

I and liberal yo-day free trial offer. This is NOT an oMer. " 

I Namo . 

I Address . * 

I Tovm . State.. I 

I □ 5»cn<i inn SI‘hCI\I C^KK AOKNTS FKOPOgITION | 


Buy Direct—SAVE to 50% 

Never !M*for<- iti the lilslor.v of rntlio li:ive sntli inywiTfiil 8<ds 
hoeii t»n'enMl ai Mitlwesfs :itii:r/.iii;? low j»rit‘es. Heal dln-<i \vii.li tlia 
hi;: MIHWKST fartnry ami save the jolihors prolit. ^otir oiittil. 
will reach vmi s[dvmlidly p/irked. riffiilly tested with everylhiii;: 
ill place reailv tn plnir in No asitenilili ntr! KiitePtain yonrsell lop 
W days alisoliitelv FKlOh- then decide. Save uji tn HO per eeiit in 
Iniviiijr direct from faemry insure siitisfartioii (h*:il dinu t with 
the world's veteran radio Imilih-r MIHWKS'r, And don't forget 

_every MIDWKS'P out lit is hacked hy an ahsolnle gnaranlee of 

s:iH»faetion. Yon lake no risk. 


imiBF 

Super 
Het. 


KAHIO FANS! What a 
radio! A powerful new 11- 
In he 811 per-het nt ait iinhe- 
lievahly low price. Iteceptioa 
equal to lilt ecu ordinary tnhes 
—in a perftM lly ha la need, non- 
oseillal in;:, noii-railiaiing, siiper- 
lietertrdyiie q KN 'rrNKH cireiiit 
witli real imtoniiitle volume con* 
trid that holds those powerful 
locals down to the same volume 
as the tligtaiil stations and 
counteracts that annoying failing 
on weak stations. 'I'wo Pii.-li imll 
rentotle power output tubes with 
twice the power and four times the 
seiisiiivity of culinary -irds—and 
.MnlfiMn tubes, togetlier with a 
IM lirsf detector, gives yon SIX 
SCKKKN CIllHS. 'riiese six screen 
grhl». together with the -27 oscil¬ 
lator seeoiul detector, tirst A. P., and 
antornalie volume eoiitnd—-the -NO 
tubes—gives total of KL*hAKN TFl’I'^S 
The use of a hand pass or Hrho*tor 

Slaw, together with Multi -.Mu fall range 
tnhes. noikso this radio aetnally snrimss 
10 K. C. selectivity. Ahslonlely eliminates 
those noisy singing "hirdii-s” and annoying cross talk. ^ mi 11 he 
po'-^itivel'■ aiilliy.ed and deliglileil when yOfi sih‘ llii.'< setisational 
new set ‘hear the heantifnl mellow, cathedral ton; know what 
it means to have that pin dot selectivity and niici|Ualed sensitivity 
together with true lone tidelily. 

i:o coiiviueeil TKV A MIHWKST 30 HAYS HKFOliK YOU SUY. 
Hou't semi a penny Mail eonpou right now for aina/.ing FUl'.K 
trial ofler ami eoniplete details. You'll he snrprisetl. 

ALL -WORLD —ALL -WAVE 

Midwest now offers, if de¬ 
sired. ALLWOKLD —AM. 
AVAVl'' reception. The new 
self-powered Midwest Con¬ 
verter with a powerful H or 
11 tube super-heterodyne 
brings in slior! and long 
wave broadcasts from every¬ 
where—15 to r»r>0 meters. 


TERMS 

OS low as 

^ 5-00 DOWN 


COMPLETELY 
ASSEMBLED 
WITH LARGE 
OYIMAIVIIC I 

speaker/ 


Pentode 
Varlable-Mu 
and Real 
Automatic 
Volume 
Control 


Read This! 

New Zealand User Hears New 
Yorkond Other Stations Eight 
Thousand Miles Distant 

■‘I wo 11 III stack Illy Midwest up 
against any other inake of set on 
the injirket. I have a log of 111 
stations. 'Midwest gets 'em .all over 
till- worhl.' .qd stations in New' 
Zealand. 34 Aiisiriaii, 10 in .lapaii, 
1 in Chinn. 2 in India, 1 in C/eclio- 
Slovakia and Draiislava. 2 in HoriO' 
Inin, ami a total of od stations ill 
111*' r. S. A., including New York, 
Cilicittati and Los Angeles. I have 
n'ceivetl Ivq'lC on two different 
funiiieiicii-s . . also Siam 'Ktidio 

Hankok.' This is .a log which wonbl 
he hard to eclipse hy any other 
set, of any 1 lower ’ 

r'RFn \V. MOULKV, 
Hawke's Ihiy. New Zealand. 


Complete l.liie of 
CoiisoIeH 

The bU FRICK ralnloi; IsMUtifully 
11111.0rate!< the iiimplete line of por- 
treou<i .Mlihve.H f\>nsoIes. 'Deluxe." 
ClfplitHO iind LinvlKiy nioUels. 
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CONFIDENCE 

(ENGLISH READING) 

RADIO TUBE 
TESTER 


$59.50 Net 

FOR REPLACEMENT 
TUBE 

MERCHANDISING 

JEWELL 31/2 INCH METER USED 

The Confidence Portable Radio Tube 
Tester is the latest advancement in the 
Art of testing tubes—it is marvelous— 
select your tube, press two buttons and 
in English it tells the condition— 
emission, spacing of elements, plate 
impedance, presence of gas—in fact 
everything necessary to know about 
the condition of a tube, all prede¬ 
termined and interpreted into English. 
Originators of BAD—GOOD—GAS 
readings. Indicates on one jeweled 
lanip every possible short in a tube. 
High resistance cathode to heater 
shorts indicated. 

This is the first scientific merchan¬ 
diser of radio tubes—simple of opera¬ 
tion—fool proof and has the confidence 
of your customers. 

Take a<lvantage of the free trial 
offer and unconditional factory 
guarantee. 

Manufactured by 

APPARATUS DESIGN CO.. Inc. 

LIHLE ROCK ARKANSAS 



Counter type $59.50 net. Meter faces cus¬ 
tomer otherwise the instrument is same as 
I'ortable except it is housed in an attractive 
hlack leatherette coveretl counter housing. 
Placartls are mounted on side panels reading 
”I'>ee Tulic Testing.*' 

Also a special utility counter housing can 
be supplied at $10.00 for quick insertion or 
withdrawal of Portable instrument for 
counter use. 

Buy through your jobber or ask 
us about free trial plan and 
also easy payment plan. 

Also Free Tube Sale Plan 
Printed Matter 




GRIEF and RADIO SERVICE 

By D. V. SIMPSON 


D I'UIXG the eight or nine years Tve 
been servicing radius, I’ve spent quite 
a hit of seemingly unnecessary time trying 
to locate trouble which 1 thought complex— 
only to find a broken wire or had connection 
wliicli 1, in my chagrin, thought slioiild 
have been found immediately. iVrhaps it 
should, hut it wasn’t! Unlike the “old <lays,’’ 
it is now necessary, with the A.C. sets and 
much more complex circuits, to have a 
fairly complete array of test ecpiipment. 
Some of this is used daily, and some only 
oeeasionally, hut, indispensable as these 
instruments are, one almost daily runs 
aeross trouble which is practically iin]K>s- 
sil>le to locate by means of set analyzers, 
etc. 

Take, for instance, the set that checks 
perfectly on a plate voltage, inilliniiqiere 
drain, bias voltages and, in fact, everything 
that the most elaborate analyzer can tell us. 
Still the output is very weak, or perhaps 
there is no output at all. Of course, we now 
UK)k at the aerial and ground and all con¬ 
nections leading to them (not neglecting the 
lightning arrester by any means), and very 
often we find the trouble there. But, if all 
these seem O.K., many of us are inclined 
to sit down, wipe the perspiration from our 
collective brows, look cross-eyed at the 
hliHuniiig thing—and wonder if there’d be 
any chance to get on the city street-cleaning 
gang! 

Well, in a case of this kind, it’s time to 
start “poking.” A gtnid thing to carry in 
the inside pocket of one’s coat (it could 
he carried in some other pocket) is a stick 
r>r fiber rod of small diameter, six or eight 
inches long. With this Instrument one can 
dig around in the “innards” of a set to 
one’s heart’s content without danger of 
blowing tubes or doing other damage. (This 
j) recant Ion is especially necessary in tlie 
case of battery-operated sets. Of course, 
wc learned years ago not to jioke with a 
.screw-driver.) In many cases one will fiml 
a soldered connection that looks perfect, 
and may be a very gtmd miTlianical joint, 
but which, because of a too-cold soldering 
iron in the hands of the set wirer, or by 
reason of the wrong kind of solder (acid? 
we certainly hope not!) presents a very high 
resistance to radio-frequency current. If 
only one joint of this kind is found, it is 
very good policy to go over all soldered 
connections in the set wMth a good hot 
soldering-iron. This may save a recall on 
the jt)b. 

Sometimes it is possible, by merely exert¬ 
ing a slight jire.ssuTe upon different parts 
of the set chassis, to cause it to stop jday- 
ing. In a case of this sort it would seem 
a simple matter to locate the bad connection 
or ground; hut such is not alw’ays the case. 

I well remember a five-tube, dry-cell ra<iio 
of a tyj)e very pojuilar a few' years ago, on 
which I w'orked intermittently for tw’o or 
three days before I found ail of the trouble. 
This set would play as sweetly as you 
jilease for perhaps several days; then it 
would stop, dmd as the grandfather’s clock 
in the song. Tlie owner liad found that, by 
raising one corner of the panel (it was 


mounted in tlie top of a pluinograpb cal>- 
iiiet) and placing several layers of paper 
under it to keep it raisecl, he couUl usually 
keep it going. But it seemed to him a 
trifle too temperamental, so 1 brought it 
into the shop for expert (?) treatment. 

'That set, I think, came nearer to "getting 
my angora” than any I ever worked on. It 
seemed that every connection in the thing 
w'as bad. 1 re-soldcrcd every joint that 1 
could see, and yet it refused to work unless 
pressure w'as apjdicd at certain jioints. 
These points varied from time to time, add¬ 
ing to my confusion. After much hunting, 
and after using up the supply of language 
which 1 reserve for such o<*casions, I found 
a terminal, on one of the stators of the 
gang condenser, which had a generous sop¬ 
py of rosin under it. I carefully cleaned 
and replace<l this, and presto—it still gave 
the same old trouble! Well, I eventually 
found the same condition existing in all 
of the terminals connecting to the condenser 
stators. After I’d cleaneil ’em, the set 
worked perfectly! That was a lesson I’ve 
never forgotten; although I still catch my¬ 
self being careless occasionally. 

I had in, some time ago, a brand new 
A.C. set, of a very popular make, wliich 
had stopped working shortly after the 
dealer had installed it for a demonstration. 
(Did this ever happen to you, Mr. Dealer?) 
Of course this dealer was very anxious to 
get it working immediately, and stood over 
me while I was testing it, asking if this or 
that might not he w'rong, and making many 
valuable suggestions. (Ever have this hap¬ 
pen, Mr. Service Man?) Well, I found the 
’45 power tubes lighting only very dimly, 
and soon traced this condition to a grounded 
filament line w'liere a sharp projection on 
a socket had cut through the insulation. This 
was soon remedied, and the set w’orked 
perfectly. The dealer w’ent happily on his 
w’ay. “A job well done,” thought I. 

In less than an hour this same dealer 
came in again, carrying the radio and a 
higli temperature. It had stopped again! 
(1 privately looked at the serial number, 
to be sure it was the same set!) This time 
I found no voltage on the plate of the 
detector tube. T’liis trouble was traced to a 
w'ire w’hich w'as supposed to be soldered to 
the plate terminal of the socket, but had 
never been touched by solder, an<l had been 
simply lying against it. 1 soldered this, and 
again the set worked iierfcctly. The dealer 
again departed grimibling something under 
his breath aliout someone’s carelessness. I 
hadn’t the least idea whom he meant! I 
heaved a sigh of relief. 

In less tlian another hour—believe it or 
not^ — that same dealer came in, carrying 
that same radio, and practically frothing at 
the mouth! “Such a—blank—service <lcpart- 
ment, and .such a —lilank—fellow trying to 
run it, and w’liat a fine location it would 
he for a real service shop,” and much more. 

1 gently agreed with him, and started taking 
the bottom off the cha.ssis once more. Tliis 
time it was a case of “poking”; the set 
could be mmie to start or stop by a slight 
(Continued on page 619) 
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A Tube Sucker 

By MORTON W. STERNS 

H OW many StTvice Men have harkeii 
tlieir !iMirers and "inentany said un¬ 
pleasant thin|;s under tlu^ir l>ri‘ath” when 
ti’N ing to ;ret a tnhe into a wafer soeket 
at th(‘ liottoin of a shield whieh lits tlu‘ tube 
1 ‘losely aiul is praeti<*ally as hijrh as the 
tnhe? Now (after lettin^r the roar die 
down) you all know the fan of reniovinjr 
a type '50 tube from a Sparton HD A. some 
Stromberjr-Carlsons, and many other sets. 
Well, to make it very easy and save lots 
of time and ])atienei‘, you should buy a little 
item usually sf»ld in the 5- and 10-cent store. 
This is a paper elip and flexibh* rubber 
vacuum-cup or *\sucker,” the kiml that sticks 
on jrlass or other smooth surfaces. 'I'he 
trick is to remove the lupier clip and, with | 
the screw, fasten a liamlle of wood or 
bakelitc to pve you a jr<»oil frrip, l*re,ss the 
rubber eu]> a^rainst the top of the tube you 
wish to remove and, ])resto! it comes out 
fastened to the handle as shown in Kijr. 1. 

Momtox W. Stkrxs, 

139-17 Jamaica Avc,, Jamaica, N, Y. 
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Fi*t. 1 

At the left is sho7vn the facunm-cuf^ before bentfj 
dismantled; to the rioht. the some item after 
chon</{n{!. 


RADIO SERVICE ; 

(Cottfinnetf front pof/e 1»1H) 

jar. At last I struck a *‘C” bias resistor 
that was making a |>oor contact with its 
east‘ ground, by n‘ason of an almost imper¬ 
ceptible amount of enamel that had not been 
scraped off at the faett>ry before boltiuj; 
fast said resistor. ^ et a soeket test showed 
the pn»per niuount of C bias! 

Of cour.se, tliis was an unusual ease, and 
luifrlit never happen again. One might 
think 1 should have found all this trouble 
the lirst time the set was in, hut ea(‘h time 
1 had followed my usual custom of jarring 
and shaking tlie chassis while listening for 
possible further tnuihle, and anyway, who 
would ever dream of more than tme tiling 
lu‘ing wrong with a new s(‘t of standard 
make? It must have been the first si*t to 
go through the factory early on a Monday 
morning (you know what 1 mean). Well, 
the dealer s(»ld it, after all, so everybody 
was fairly happy in the end. 

And so it goes. 'I'here is niithing new 
or startling in this article; po.ssibly nothing 
that will be of any help to anyone. Ilut I 
pass it on for what it may be worth (that i.s, 
if the editors are kind enough to have it 
printed!). Anyway, what I intended to say, 
liefore I got e4>m]»letely off the track, was 
that it pays to look for the sim^de troubles 
firnt: it often saves time — and tempers! 


R ADIO-CR AFT 


iplc Formula 
Greater 

Profits/ 



SPEED+ACCURACY+PROFITS 


The L R* C* Resistor Replacement Guide — 
tells you whether the set has a 
defective resistor* 

The L R* C* Color Code Chart—gives the resis¬ 
tance value of each defective unit. 


The L R* C* Certified Kit — contains the resis¬ 
tance value you need to repair the 
receiver. 


Mail the coupon 
and get this Kit 
with the complete 
I. R. C. Formula 
shown above. 





THOUSANDS 

ilSTOR values 
WITH THESE 


OF RESISTOR VALUES 




20 

RESISTORS 





Resistors 


IXTERXATIOXAL KESISTAIVCE € O.MPANV 

Philu<lel|>Iiia Toronto 

. 

INTERNATIONAL RESISTANCE CO., 200r» Chrtinui St., ThiU., Pa. 

Centirmen: 

I cncloBr^ ) check ( ) money order for $3.SO, for which |)le«i‘« we that I receive Certified 

Kit of Metailixed Re«i»lor» which entitles me to Rc«iM<»r Guide end Color Code Chart. Free. 


/Vfime 




City .. 


State. 
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Radio Service Men! 


FREE 


Color Chart 

Gives Il.M.A. stand' 
srd “color slrnature" 
for every resistor 
value .... ill u 



EX-STAT “SIX-KIT” 

Six EX-STAT resistors i- * <C1 QH 

ill values you need most 

with 25c color-chart Free 
—a $2.05 value for 96c 


Well-Informed servire men u«e moro KX-sT.\T 
resistors dalb*. Herause KX-STATS are identical 
with ''orlKliial-e«iulpiiient“ in most (luiility sets. 
Guaranteed. t»recl*ioii resistors you can trust! Now 
40^r less than 1931 prices, liitrmiuetory "Sis- 
Klf* brings evart ^iv i a lues UM‘»i most ... sis 
reslsiors you’re sure to need ... in vest-pocket 
parkaae . . . wiiii chart FREE, Take NO 

risk. Read coupon 
clip before offer 
expires. 


Six resl.stors In "most- 
used" values: 2,000, 10,- 
000. 23,000. .'lO.OdO. 100,' 
UOO amt 300.000 ohme. 

Act Now 
Offer Ends 
APRIL 10 



L*_I 



If yon are 
interested in 

Servicing 

Electric 

Refrigerators 

write for full details 
about the Official 
Refrigeration Serv¬ 
ice: Manual. 

Gernsback Publications, Inc. 


98 Park Place 
New York, N. Y. 


TESTERS 

{Continued from page 611) 

Speedy Servicinji 

In order that the reader may visualize 
the speed and flexihility of analyses with 
this tester, a tyjiical analysis on a radio 
reeeiver is deserihecl. The radio is inojiera- 
tive with a .set of tuhes known to be normal. 

Hepnninft: with the antenna sta^e, it is 
observed that the plate current «)f each 
H.K. and of the detector sta^c is found to 
he normal, and it is not deemed neeessary 
to read any of the voltai^e.s, as normal plate- 
current indications usually U'arrnnt the ns- 
suniption that the applied potentials are 
correct. However, it is found that there is 
an indiention of “no plate current” in the 
first-audio .stajre. 

Now, referring: to the Diapnonieter in¬ 
struction booklet, it is oh.served that the 
most freneral causes of “no jilate current” 
are: (1), o])en irrid-hias resi.stnr in cath¬ 
ode- (or filament-) to-ground eireuit; (*2), 
.shortetl jdate bypass condenser; or (3), 
open ])hitc-circuit. 

With the* Diapiomcter, the continuity re¬ 
sistance of all of these cireuits ean he meas¬ 
ured without removinf? the analyzinir plug 
from the soeket, by turning; the radio off, 
and switehini; the “Multi-Meter” for the 
uhnimeter couiiections. Test jirolu’S now 
are conneeted to the ohmiueter pin jacks, 
and with one of the test ]>rohcs touched to 
the chassi.s, the other is touched to the 
cathode contact of the unoecujucd “Aiialyz- 
iiip” socket of the Diairiioiiu’tcr, The 
“Multi-Meter” indication of the bias re¬ 
sistance is e'orree’t, let us .say, so the fir.st 
possible cause of “no plate current” is 
eliminated. 

'I'lic te’.st jirohe i,s removed from the eath- 
eidc terminal of the soeket and touched to 
the jdatc terminal. The “Multi-Meter” in¬ 
dicates “0” ohms, .suppestinfr a shorted jdate 
bypass condenser. 

If the “Multi-Meter” had indicated “Inf.” 
(infinity), the other test probe .should have 
been removed from the chassis to one of 
tlie filament terminals of the rectifier soeket 
to determine whether or not the ])late eir- 
(’ult were o^ien. 

The in.striK’tion booklet describes all of 
the u.seful functions of the Dhij^noiiietcr, 
and includes sehematie circuits of all of 
its testin^r func’tion.s, so that the wsvr may 
easily familiarize himself with the clec^trical 
construction of the elreuit.s. (Two of these 
illustrations aeeoinpany this discussion.) 



The transmission of standard signals is fot» 
lotvcd by a simitar sound signal. By deter¬ 
mining the difference in time betteeen the re¬ 
ception of both and diz-uling by .*5. the distance 
of the radio beacon is found. 


Bring Your Set 
Analyzer Up To Date 
with the New 
ALDEN Latch Lock 
Analyzer Plug 
and these 
New Kits 


The new analyzer plug is 
five prong. It holds the 
adapter locked to the end 
of the plug until released 
by pressing a latch. Thus 
the adapter is not left 
stuck in some inaccessible 
socket of the set you are 
testing. 

Price of the 905L* An¬ 
alyzer with scrc<»n grid 

contact . $3.00 

905LC witli Ti foot six 

wire cable . 5.00 

054 1>S Four prong ba.se 
iniaptor with control 
locking Ktiul . 1.00 


Supplied with klta that give you— 
new adapters wltli new contact.s— 
new couveuienccs 




THE ESSKNTl.tL. KIT K1 
Plug ami Atlapter.s for all the usual sets. 

Adapters separate .$11.35 

Adapters In kit with case 
.Special Price ... 10.00 


f t J"!’- 



THE PKOFESSIOXAE K2 
fleets the demand of the professional 
servioemnn, 

.Vdapters bought S4‘parately . $20,1.'5 

Adapters in kit with case 

Special Price . 18.00 

The I.abonitopy 100% Def.iixe Kit K3 
Everything the most exacting serviceman or 
laboratory can wisli. 

Be sure to send for a description of 
this kit and price sheets of adapters 
for at! purposes 


ALDEN MFG. CO., Dept. R 

HKOCKTON. M.%SS.\CHUSETTS 


# 
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SOMETHING FOR THE DX FAN 

By C. H. W. NASON 


F UOM Germany emiics word of a novel 
arranp:<i!U*nt whieli pmiiits tlie tiininjr- 
in of distant stations from directly under 
the antenna t»f a local hroadi-aster. 'I'o 
the writer- ever thrilled at the report <d‘ 
new distance records—the minor was of 
sufficient importance to invite his investi- 
fration. 

This device is not a new version of the 
waved rap of other days—that is, not an 
acceptor or rejector circuit in the normal 
sense—nor is it an aifditional stajre of U,F. 
amplification, although it docs include a 
tube in its circuit arrangement. It is not 



Schematic diagram of the very interesting 
trap invented by a German radio engineer. 


recommended for use where interference of 
a type curable by other means is involved; 
but only for those who are really inter¬ 
ested in obtaining distant reception, from 
points adjacent to local broadcasters. 

During the course of the Seventh German 
Radio Exposition last summer the (icrnmn 
Hroadcasting Gonipany oflfered a cash jirizc 
for a device which could be u.scd with an 
ordinary receiver to receive distant jiro- 


grams without interference from local trans¬ 
mitters. 'Phis same jirizc had been offered 
for several years jiast; but the contenders 
had never presented anything to warrant 
the award. This year comes a German 
amateur, 'riu'odor Kckert, with a device of 
such exeellenee that not only ditl it receive 
the jiromised financial prize, but it was 
awTirded the silver nuptial of Ileinrii'b Hertz 
Institut(‘—which has not luul a recipient 
in the jiast three years. Without tb<‘ de¬ 
vice a (»(Tinan (commercial receiver of nor¬ 
mal charaeterisli(*s t*onld not receive signals 
even fifty to 100 meters in wavelength away , 
from the llerlin tran.siiiitter, the antenna 
of which (oiild be st^en from the testing | 
point, 

I'pon connectiiig the Eckert device be- , 
twt*en the antenna and the receiver, it was | 
found that the intcrfereiuc di.sappeared 
entirely; and a distant station but 0 kilo- | 
cy(*l(*s from the frecpieiucy of the Rcrlin I 
transmitter could be tuned in without 
difficnlty. ‘ 

The fact that the tuning of the rejector 
circuit is cjuite sharp points to the cor- ' 
reetnc‘ss of this guess. 

The variable condensers Cl and C2 have 
.OOOIl'i inf. i a pa cities. The inductances for 
tlie rejeitor are wound on 2^-ineh tubing. | 
l.;j and Et are tapped coils with switches 
whic*h vary the number of turns from <i 
to 25, taps being brought out at the .sixth, 
twelfth and eighteenth turns. Wound on 
the same tube as EJl is El, which has 
turns of No, 22 S.(\C. ware, 

A similar coil of (i-*! turns is w'ound on 
the same form as Et. The coupling be- 
twcaai El and EJl and betw’ceii E2 and Et 
is in no way critical, and .se]>aration of the 
windings by about half an inch should be 
ahcuit cMjrrcct, E5 and E(i are cciils of about 
20 turns on the same tube coupled by about 
one half-inch. 


THE O. R. S. M. A, 

(ContiNueil from potje 001) 


therefore, are in need of distinctive sta¬ 
tionery. For the benefit of these men, let¬ 
terheads and c‘nvelopc\s have been prc*pared. 
The co.st of suc*h .stationery is very low and 
is intended to mc‘et the pocketluMiks of Serv¬ 
ice Men, not bankers. Stickers, as illus¬ 
trated. and a lapel pin may also be obtained. 
The.se are supplied to iiicMubers at cost, 
sincT the organization does not operate at 
a profit, 

Advantaftes 

Members of the <).I{.S.M..\., through the* 
C(>operation of its spon.sors. H.\i>io-t‘R.\rr 
and Gkunshack Ib iu.iCATioNs. Ixe.. have the 
privilege of consulting with the Information 
llureaus of the.se orgaiiiz.itions n^garding 
any technicvil cjuestions which may ari.se dur¬ 
ing the course of .servicing rc‘cciver.s. With 
the affiliation that the spon.sors have with 
radio-re(‘eiver manufactiirer.s, coojieration 
betw’cen the Service Man and the manufac¬ 
turer is cffc'cted to a far grc^itcr extent 
than w‘oulcl be po.ssible if an individual con¬ 
tacted the manufacturer alone. 


In vic‘w of the care that is cxerci.sed in 
enrolling nicaiiber.s, manufacturers, dealers, 
and .service organizations .sec*k the Kmploy- 
ment Ibireaii of the O.U.S.M.A, for men 
who are cpralilicMl to fill positions with their , 
liriu.s. Thc'.sc are readily sup])lied from the 
A.s.s<»eiation*s list of members who have made 
high gradc*s in the examination. 

ScTvice Mem who arc intc^rcsted in their 
pn»fc‘.ssion and who are de.sirous of knowing j 
more abmit this •‘live-wire** organization 
should c‘omuiimicat«> with the* headepsirters 
at h«S Turk Placa*. N. 



LOOK INTO 
RADIO 



Scene in our own hroas/casi studio control room 


and the training 
you get at 




IN: 




F ace your problems frankly. Are you 
perfectly satisfied with the advances 
you have made in the past few years? Is 
your future secure? You cannot hope 
to succeed without knowledge. That is 
specially true of radio. 

To give men radio knowledge is the 
sole purpose of America's oldest radio 
school... RCA Institutes... founded al¬ 
most a quarter century ago. Here, in four 
resident schools . . . New York, Boston, 
Philadelphia and Chicago ... are given 
elementary or advanced courses in praai- 
cal radio. The equipment is unsurpassed. 
Each instructor is an expert in his field. 

Then, for those who cannot attend the 
resident schools, RCA Institutes has ex¬ 
tension courses. You may study at home, 
yet with every advantage, for we furnish 
special home laboratory equipment with 
many courses. 

RCA Institutes is associated with the 
largest research laboratory in the radio 
industry. Courses keep pace with each 
new development. In spite, however, of 
the extra advantages you gain at RCA 
Institutes, the tuition is moderate. 

A certificate of graduation from RCA 
Institutes may be the open door for you 
into a successful career in radio. The cou¬ 
pon will tell you how to unlock that door. 
Mark and mail it . . . before you forget. 

A Radio Corporation of America Subsidiary 


RCA INSTITUTES, INC. 

Vpt. KT-4. 7$ X'arick St., 
\'r\v York. 

rieasc sciul me your Gencr.il C.italosr. T am 
checkinj; l»do\v the pha«e of radio :ii which 
I .nni ifjtert'Strd. 

P M'croidume rfchiiifjtie. Q Ua«Ho <')perat- 
n Ibo.idcast .Station or .Studio. □ Talk- 
iiiH Pictures, p Aviation Radio. □ .Servicing 
Home ICntcrtaiiiinent ra|iii|imtiit. □ Television 



Name . ' 

Address . * 

Occupation . • 

_J 

















































622 


RAUIO-CR AFT 


April, 1932 


0 Hundreds of Our Students 
Are Now Engaged In . . . 

AVIATION 

RADIO 

Radio is the most fascinating part of 
Aviation—and Aviation holds the same 
place in Radiol 

So why not train for an interesting, 
tvcll-payimj career in Aviation Radio— 
just as Lindbergh, Byrd, Eddy and 
others advise? 

Hundreds of our students are now ac¬ 
tively engaged in this work. Over 20% 
of the technical force of Airways Divi¬ 
sion (U. S. Dept, of Commerce) are 
enrolled with us. Many other students 
are connected with American Airways, 
Boeing Air Transport, Eastern Air 
Transport, Pan-American Airways, etc. 


You Too Can Break Into 
Aviation the ** Radio” Wayl 


rind out a)Lal>out our advanced training that 
fits you for important radio work in Aviation 
ami other fields. Study at home in your spare 
time—learn as you earn. 


Our courses teach you the liasic cnpinecrinff 
principles of RADIO and TELEVISION, 
You can Merer make real projfress until you 
understand these fundamentals. If any 
branches of RADIO — TELEVISION — 
A\T,\TION R,\I)10—appeal to you— 


Just Write for Facts! 


Capitol Radio Engineering 
Institute, Inc. 

UthSt.N W. WASHINGTON, D. C. 


UNIVERSAL MODEL "BB'" 

1932 VALUB~NEW DESIGN 


LIST PRICE $25.00 



No other 2-Button microphone can Bite auch super¬ 
lative value for »uch a Imv price. Kttta large 
size Extra ruggetl construction. Extra excellence 
of perfoniiancc. lluUt espn tally for voice pick-up. 
public address work and amateur broadrasis. 24 
Kt. Pure fluid .^pot Cen* 
ters. Duralumin Dla* 
phragm. Frequency range 
to WKLX# over 4000 cycles. 
Guaranteed Performance 
at Hock Bottom 
Price 

UNIVERSAL 
MICROPHONE CO., Ltd. 

424 Warren Lane. 
in^^ewoQdi Calif., U. 8. A. 


Dept. rC- 4. for dealers: 
sample AMPERITE 
and tales helps. 

»6t MOAOwAV. NCW vOltK 






Self-Adjusting 
.INfVDLTAQECOKTROL 




LATEST IN RADIO 

{Continuetl from poffe 591) 

A COMPACT SET ANALYZER 

A SEUVK'IC instrunient, which combines 
in one .sniali c;isc «tI1 the functions of 
a tube tester, ca])acity tester, olunmeter, 
continuity tester, and short-checker is the 
Madsen Set Analyzer illustrated in F'ig. G. 

Included in the case are the following: 
Six special test leads; two special connec¬ 
tion leads; one pair of continuity-test leads; 
one adapter; two “C” batteries; one 5-wire 
cable and plug; one hhieprint; and a Com¬ 
plete instruction manual. 



Fig. G 

Front vkw of the Madsen tube tester. 

The meter is of 1,000-olims-per-voit type. 
Tlie carrying ca.se measures 8 x 10 x 4 ins. 

This device is nianufactiired by the Mad¬ 
sen Instrument Co. 


“TRIPLE-TWIN” SET 

{Continued from page 593) 

One “Blan the Radio Man” drum-dial alu¬ 
minum siip])ort pane), 4Vj> ins. long, 2*^ ins. 
wide, with Vl>-in. edge; 

Two Khy 5-))rung wafer-type sockets, for 
VI and V2; 

Two IChy 4-]irong wafer-type sockets, for 
V4 and V3; 

Two Khy binding post.s, R1 and B2; 

One Bakelite tiihing ly^ ins, diameter, 3% 
ins. long for L; 

One Bakelite tubing 1 in, diameter, ly^ ins. 
Jong for tickler of L; 

One Ctali midget dynamic speaker, 2,500- 
oliiu field, 4,000-ohm primary input trans¬ 
former, with 4-prong-tiibe base plug, LS; 

One each Sp<*cd Type 295, Type 227, Type 
280, \‘l, V2, V;i. 


COBALT ALLOY FILAMENT 

E ngineers of the DeEorcst Radio 
C'onipany have developci! a new' filament 
of cohalt alloy which has a tensile strength 
wiien cold that is three times greater than 
that of tlie draw’ll nickel filament jireviou.sly 
u.scd for tubes of the 2-volt tyjic; the tensile 
strength wiien hot is also niueh greater than 
tJic nickel type. 





MOORE 


SUPER-DA-LITE-R 

CALIFORNIA 
(4 Stations on the Coast) 

MEXICO 
(Also 4 Stations) 

CUBA 

(Easy) 

All before 9:30 p.m. in the heart of New York*t 
dowtitowti skyscrapers. 

Stations 10 kilocycles from all locals on 
200 ft. antenna 

Complete Set of Blue Prinn— $1,00 

MOORE RADIO COMPANY 

76 OORTIJINDT ST. NEW YORK, N. Y. 


BACK ISSUES 

of RADIO-CRAFT can be had 
at the price of 2Sc each. Address 
RADIO-CRAFT 
98 Park Place New York City 


$ 
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Experimental 

Equipment 

Given 

FREE 

to Every 
Student! 



Size of Cabinet; Height, 22Length, 
Weight 25 lb*. 


\Vc give to every student without ailditional 
charge his chemical cquipmenl. including 
fifty pieces of regular standard lalKiratury 
apparatus and supplies ami forty-two dif¬ 
ferent chemicals and reagents. 


Opportunities in Chemistry 



Dc. T. O’Conor 
Sloano 


Chemistry ofTers those 
who are ambitious and 
willing to apply them¬ 
selves conscientiously, 
the greatest op|»rtuni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt¬ 
ing salaries to get the 
right men. Opportunities 
atxMind on every hand. 

You can study Chem¬ 
istry under the well- 
known instructor, T, 
O’Connr Sloane, A.H.. 
A.M., Ph.I)., LL.D. 


You Can Learn at Home 

Our home study course, written hy Df, 
Sloane himself, is practical, logical and 
remarkably simple. It is illiistratetl by so 
many exficriments that are jicrformed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in ar!<lition. give ymi any individual help 
you may need in your studies. 


Easy Monthly Payments 

The tuition is very low. and ittcludcs your 
laboratory outfit—there are no eztras to liny 
with our course. N'ou can pay in small 
monthly amounts, and we show' y<in how to 
earn the course of the whole cost as you go 
along. 


CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Plata New York, N. Y. 

Mail the Coupon NOiy 


CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Plata, New York, N. Y. 

rieasa semi me at onre. uPhniit anv obligation 
on my pari, yiHjr Free Rook ‘'n<)jiortunlites for 
Chemists," and full p^rtirulars alMmt the Expert- 
mental Equipment ghen to c^ery stuilent. Also 
please tell me ah«ul the latest redurilon in tuition 
price and your easy plan of payment. 

NAME . 


AnnRE.SS 


8TATB. 


THE “COMET” SET 

(Contitiueii from page 595) 

nrtifier. Its cniitrol-;rri(l is antomntically 
hiaseil hy a ratlinih* resistor re.snltiiig in 
siilistantially linear power-detectinn. In ad¬ 
dition to audio fr(‘(|nen(‘ies, tin*re is also a 
larjre eompnnent of intermediate fre(|m‘ney 
present in its plate cirenit. This LE. eoin- 
poiient is filtered out hy means of a two- 
stajre low-jiass filtt^r consisting of tw'o 85- 
mil lilieiiry U.E. chokes and three .000*25-nif. 
bypass eondensers. 'I'liese two filter stap*s 
are .separately shielded from eacli other. 

The type 47 pentode is used as the out¬ 
put or last stajjje A.h\ amplifier. This tube 
makes an ideal eoinhinatioii with a '21- type 
screen-;rrid tube operated as a linear jiower- 
detector. A tone control is provid(‘d in the 
plate circuit of the pentode which enables 
ti»e listener to modify the response at the 
higher aiulio frequencies to suit. 

The Station Finder 

An important feature of the “Comet” Is 
the “long-wave” oscillator^ which can be 
started and stopped hy a switch on the 
panel. It consists of a *27 type tube and 
associated ciriMiits and its output is loosely 
coupled capacitivcly to tlu* grid of the sec¬ 
ond-detector. Its circuits are adjii.sti‘d to 
oseilhde at kc. which is the frcipicncy 
for whi<‘h the l.E. amplifier is tuned. Inas¬ 
much as all incoming signals, of whatever 
freipiency, are .shifted to 48.5 ke. !iy the ac¬ 
tion of the licterodyne o.scillator and the 
first-detector (or mixer), it will he evident 
that .starting the D»5-kc. o.scillator will pro¬ 
duce an audible !u*at-note (or whistle), since 
the signal (coming through the intermediate 


Fl^. 5 

calculated oi’Cr^all response curve. 



at approximately 405 kc.) and the output of 
tlic heat oscillator are both impre.s.sed on the 
grid of the second-detector. Thus the 
“(‘oinet** is ideal for pure I'W reception- 
Ihe pitch of the heat can he adjusted to suit 
hy mean.s of the left-hand vernier wliieh con¬ 
trols the heterodyne oscillator. Although 
this feature is primarily intended for CW 
(colic) reception, it is also i‘xtreinely use¬ 
ful in searching for all signals. It is ipiitc 
easy to .skip right over stations, especially 
when tuning in the very .short waves. 

The receiver is suh.stantially “single con¬ 
trol.*’ The right-hand vernier ('ontrols the 
wavelength tuning and is most valuable in 
receiving tlie longer waves. Under ordinary 
{Continued on page 027) 




Profesilonxl senireinen have adopted ttic tcrurale. 
hlfdi .4]>eed sen'lrlng nietliods made poaaible by 
Mvell Sfnice In^trumenl.4. Hailiig't In testing time, 
inrreii'e<l ar(ura«\. iind griMier euslmner conflfk*nrt* 
enaiile them to mil wily increase Ihelr business, but 
lo make mure pniflt tin earh joli 
JeMcU Instruitienis are so rea.sonable In eost that 
scrilremfii tannot alTord to be liandleapped by 
inferior te^t (>4|ui]mieiu 

Jewell Pattern 444 Set 
Analyzer 

1. Stiokot current .irid \ullages tests on all types 
Ilf imliidlm; rho'i unIiik tiiie 217 233, and 

ijillo friuuciMi iiftiHtde'. .ire prmided 

J Triple niiige output meter 
^ Triple ntiige re>lstance-(ontiituity meter with 
batten' roiu]>«nsator. 

4 Heat) 
mohled lukelllo 
part.s. non-shat¬ 
ter 4l>lc’ meter 
gltia<ie!i, and all 
wearing parts 
easily renewable, 
arc some of the 
many features 
that assure long 
11 ( 0 . 


Jewell Pattern 563 
Oscillator 



Three fundaincnial wave band.< of 53b to 1.500 
K. r.. 123 to 173 K. O . and IdO to 2fld K. C. 
]irovJi|e for all T. U. F. and ^uperilete^xl.vne sets. 

2. Entire iiislrurnent. Including self-eonialnod bat¬ 
teries, hhleldcd hy heavy metal ease. 

3. Separate output for neutralizing. 

4. Priced nuipirkahly low (or Jewell quality. 


MAIL 

COUPON 

TODAY 


I -- „ VEAHS MAKING 


;.TKUMtNTi 



ncaHnslrunwnlCo. 

i,ve.. NewarV. N. J- 


Nam© 
City . 


•tato* 


CITY . 

IlC-432 
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control on tlic prc-ain]>nrirr end i»f the re¬ 
ceiver will he full on anc^ the j^ain on the 
I.K amplifier cut away down. 

If the pre-iiio(hi)ator ninplifior is limited 
to one sta^c, it will he necessary to increase 
the gain of the l.K ainjilifier if the same 
level of sensitivity is to lie maintained. 

Unlike the conditions which exist in T.U.F. 
ain)>Iifiers (w'here the limitations of the 
nuiiimuni and inaximmn cajiaeity range of 
the toning eondeiuser, plus the nnavoidahlc 
circuit (’apaeitie.s, define the inaximmn ratio 
ot the timing indiietanee to its tuning capa¬ 
city), we find that the tuning circuits of 
I.F. am])]ificr$ are not limited as stated 
above, and the ratio of U to C can he any 
ratio desired, within sensible limits. 

Inductance Desif^n 

Thus, the inductance of the I.F. trans^ 
former can he made as large as desired; the 
limitations being defined by the H.F. resist¬ 
ance and the jibysical size of the coil and 
a.s.sociated .shield. As the freipiency of the 
I.F. amplifier is generally lower than the 
broadcast-band frecpiencies, the effect of the 
circuit and coil capacities can be neglectc<i 
for the moment as any cah'ulation which 
we shall make will generally a.ssuiue that 
the signal is fed into the tuned circuit by 
induction in the <*oil it.self. In Fig. fiA, we 
find that the distributed capacity of the coil 
shunts the tuning eonden.ser and is .simply 
added to the circuit; in Fig. <115, the signal 
is in .scries with the coil. 


RADIO’S 

NEWEST 

BOOK»» 





MODERN 
VACUUM 
TUBES 

AND 

|How They Work 

with coMpIri* l«<ltnic«l 
on ii«nd«rd tubrt 

«nj iN«ny ipr<i«l lub 

by /Robert N«rt>be»9 



64 Pages—6 x 9 Inches 
Over 50 Illustrations 



TRANSFORMER DESIGN 


{Coutiiiued from potje 597) 

Calculation of Load Impedance 

'I’o olitjiin the greatest per'entage of the 
•‘ 11111 *’ of a vacuum tube, it is necessary that 
the load in the plate circuit be as large as 
possible. 

Tlie effective impedance of the tuned 
circuit at resonance (Fig. 7) is equal to 
L= L 

r C r 

wliere I. tin* iiuhirtanee of the eoil, 

W = fi,2H times the frequenev f, 
r = the .serie.s high resistance of the 
eoil, 

C — the ea])aeity necessary for res- 
oiianee. 

It w’ill he noted that the effective imped¬ 
ance increases as the sipiare of the iiuhiet- 
aiiee; so, provided w'e keep the U.F. resist¬ 


ance of the coil low, a large inductance 
will he .superior to a small one. 

In siic'h a tuned circuit, tlie selectivity S 
will be projiortional to 

WL 

r 

and the w’idtii of the resonance curve. Fig. 
8, at a point when* the response is .707 
times the value at resonance, is related to 
tlie ratio 

WL fr 

” r ^ t>f, 

giving another valid reason for using a eoil 
a.s large as possible. A bandy rule to use 
in tlie design of such circuits is that 
WL 

r 



MODERN VACUUM TUBES 


T he vacuum tube is one ot the most 
important single elements in radio work 
of any kind, yet it is probably the least 
iinderstoo<l of all radio devices. Most 
radio experimenters and Service Men have 
only a hazy idea as to how it functions, 
and because of this lack of knowledge, 
tliey cannot realize the greatest eiijoyincnt 
or profit from their work. 

MODERN VACUUM TUBES, our new¬ 
est book in the Ra<lio-Craft Library series 
will help to make the theory and operation of 
tubes understandable to everyone. It is 
written in clear, simple language, and is de¬ 
void of the matlicfuatics that confuses the 
practical man who has neither the time nor 
the desire to wrestle with complicated formu¬ 
las and e(|uatioiis. It describes the funda¬ 
mental electron theory, which is the basis of 
all vacuum tube action, and goes progres¬ 
sively from the simplest two-clement tubes 
up to the latest pentodes and thyratrons. It 
will quickly brush away many misunder- 
staiiding.s alnnit radio tube operation that 
have been bothering you for years. 


And How They Work 

By Robert Hertzberg 

The book contain.s valuable reference 
charts and characteristic curves of all the 
standard tubes and many special ones; de¬ 
tailed **e.\p!oded’‘ views of the various types; 
diagrams of socket and pin connections, etc. 
These cliarts alone arc worth the price of 
the book. Slip a copy into \^our service kit 
and you will find it useful on almost every 
job. 

Mail Coupon Today! 


GERNSBACK PUBLICATIONS. Inc. RC-4 

98 Park PUcc. Nfw York, N. Y. 

1 enclose herewith fifty (50) cents (stamps, check or 
money order accepted) for which send me a copy of 
your book ^'Modern Vacuum Tubes and How They 
Work.** 

Name .... 

Address . 

City . state. 






% 





















































April, 1932 


RADIO-GRAFT 


625 





GREATEST MAGAZINE IN 
TELEVISION 



SL 


IMELY developments in radio's latest wonder, 
Television, are puldished in every issue of TELE¬ 
VISION NEWS—Mr. Hugo Hernsliack’s latest ma¬ 
gazine. Repaid ailvaricenient in this art tiwlay is 1k*- 
comitig a ret>etition of the radio cycle of years ago. 
Daily broadcasts are Inrcoming more numerous an<l 
experinienters are following in (]iiick order in build¬ 
ing television sets for experimental puri>oses. I'ore- 
sight nf its development can be seen by the pioneers 
of radio—they are equipping themselves now with 
television experience. 

The articles iiubHshe<l in TELEVISION NEWS 
arc of primary im(M>rtance to experimenters—they 
arc simple in construction, understandable and_ re- 
jdete with diagrams, photographs and illustrations. 

Interesting Articles in the Current Issue 

Light Hearn Television. 

New* Kurupe.an Television Kits. 

R.adin Frequency Operation of .Veon TiilKfS. 

A Simple Lens-Disc Projector. 

Pow’erful Light .Source for Television. 

Digol of Television Patents. 

Television Ct>urse. 

Practical Hints on Cathode Ray Scanners. 

I'idelity Tests for Television .Systems. 

Pioneer Receiver ami Scanner. 

A .New .System for Television Synchronization, 
and other unusually interesting to[)ics. 

SPECIAL OFFER COUPON 


TKLK\ lSION NEWS RC-432 

98 Park Place. -New ^Hrk. .\. 

1 enclose herewith my remittance of $1.25. (Can- 
aila and foreign $1.50) check or money order |*re- 
ferred. for which \ou are to enter niv subscription 
to TELEX'ISION'NEWS for One Year, also send 
me the last two issues gratis- I understand that the 
regular snliscrijition rate is $1.5n .^tul ttds <ifrpr will 
be void after ^farch 31st. TELENTSION NEWS 
is putilished every other month. 


NAM E 


ADDRESS 


STATE 


shotiltl Uv le.s.s tliiin tor if the ratit» of 

the iridiietive reaetaiice nf the enil to tlu‘ 
H.F. re.si.staiiee i.s greater than *250, there 
will be marked attenuation of the higher 
aiuliit fn‘(|iieneies In the detector outjnit. 

'The <‘ondition nf resonanee i.s the .same, 
no matter what the fre(|uenev may l»e, and 
the old L.C. chart is as u.seful as ever; 
as it gives the 1 ..C. eonstants for all 
fretjiieiieies lietwet^n lOOf) and P2 ke., thus 
taking in all of the frequeneies u.se<l in T.K. 
amplifier design. 

Design of an J^.F. Transformer 

Mo.st of the readers will he intere.sted in 
175-ke. intermediate.s, .so a design will i»e 
developed for this frecpicnev. 

Kxamination of .sueh a chart show.s that 
170.5 ke, is the nearest freejneney to 175 ki'. 
and will he .satisfaehiry for our pur])ose. 
'I'he L.(“, eon.staut for this frequeney is 810 
when the induetanee ami eapacdty are ex> 
pre.s.st‘d in «*entim<‘tt‘rs (1000 eentiuieters 
etpial one microhenry) and microfarads, re¬ 
spectively. 

The HAiuo-CHArr reader.s, who have fol¬ 
lowed the articles hy this author on the 
calculation of H,F, coils in previous issiies, 
will he familiar with the nietliod Involved in 
determining the values of the inductance 
and capacity hy the ])rocc.ss of dividing one 
known value, either 1 . or C, into the 1 ..C. 
(‘onstant to derive the other. 

There arc .several types of .semivariable 
condensers with capacity ranges running up 
to 110 ininf,* which could he .shunted witl* 
a good grade of fixed condenser to inerea.se 
the iiiaxinniin va)u<‘ of (^apacity if desired. 
Karlier, we disenssed the added gain to he 
ohtaim*d hy the n.se of a large* imhu'tance 
]>rovided the H.F, hi.s.ses of the large <‘oil 
did not affect the resultant aniplifieation and 
.selectivity. 


TABLE IL 




srioms 





i,r 

. Oollo 



VI r» 

lo. of 

lo. of 

Is*Ida 


ffORIwaoj 

riM 

Spokoo 

TVrao 

Dlw. 


n-M* 

Xo. 24 d.v.v. 

Id 

d2 

1 9/4 U, 


1764-600 ko. 
(lT0-dt» a.) 

lo. 20 

IT 

49 

2 ia. 


2d40.M» k«. 




(bo A>r«) 


(Ild-d29 a,) 

M. 24 d,«.e. 

11 

SO 

1 1/2 la. 


tdSO-ddd ko. 
(Il4-d2t a.) 



■ASXKTBUTS 





l.f. 

Collo 



lo. 19 •&«. 

15 

dS 

2 s/6 la. 

Sot, 

. 25dl-B00 ko. 




BOR Motora 

{l2T-d00 a.) 

lo. U d.o.o. 

14 

60 

4 1/d la. 

dot. 

. 22»0-da0 ko. 




POR MBtOrO 

(I5l-d46 a.) 

lo. 24 d.s.o. 

Id 

«4 

2 1/2 ia. 

dot. 

20d4-4»d ko. 




poR ooaton 

(I4d-d0d a.) 



OIAMOIDIBATB 





i.r. 

Coll* 



le. 2d d.4.« 

Id 

dT 

2 l/e la. 

2 5/4 la. 


2040-49d k«. 
(l47-60d a.) 

lo. 20 d.o.o. 

21 

sd 


2660-694 k«. 
(115-452 a.) 

2 5/e la. 

So. 24 . . 

Id 

44 


1764-d60 ke. 
(l70.S5d a.) 



U'iudinif data for three tyf'es of eoils. 


.So, for the tuning ea|»aeity, let us s<‘h*et 
a unit with a maximum eapae ity of 110 mmf. 
and .se*e just what indnetame will Im* ne<M‘s- 
sary to turn* to I7(i.5 ke. As 
LF 

F 

8 |;{ 

L = - = 5,800.000 cent It I a lers 

.0001 10 

and as KMK) eentina^ters eepial one mi<‘ro- 


Ihe Public 
Approves 

These Sensational 
Low-Pwited 



StlPEK - 
HETERODYlIE$ 



29 


TheCrasley 
TENAMITE 

The g«m of all radio 
reeeivcrsil The at- 
tractivecabinet isof 
fine selected woods, 
carefully finished 
and high - lighted. 
The 4-tul>c super- 
hetorodyne 
chassis incorporates pentode output, variable mu. 
i iniigesuppression pre-sehv^tor. combined volume con¬ 
trol and on-off switch, illujiiinuted station selector. 


Full flmitiiig moving^ mil dynamic speaker is used- 
Diniensioiis: 13J<i" high, 9%** wide. deep. A 

low-lK>y console model. The BONNIUOY, housing 
the same chassis, sells $39.75. 



The Crosiey LITLFELEA 

The walnut veneer front panel of this exquisite re¬ 
ceiver is archtvl with (irieiitai veneer atnl is supported 
at the sides with ilellcately fluOxl pilasters. Thissii|>- 
erlieterodync incoriHirates five tidies, pentode output, 
varlahle mu. continuous (slcpless) U>tic and static 
control and on-fiff switch, vohiiiie control, illuii)inute«] 
shadow dial with vernier drive and dyiuuuic speaker. 
Dimeiisuins: 17" higli, 13" 
wide, deep. The BI<1- 

FELLA, console for $18.48 
and The PLAY'TIME], Jr. 4 

graialfather clock iiMKlel for \ I 

$79.75 incorporate the same .A. • . 

chassis. Details of entire line 
from your Crusley Distributor. ||j||Qy£ 



.M<»niana^ Wyonnrtg^ F«/ora<A>, Nnc Mexico and toesl^ 
prices ttighily higher, 

Tlie RsidUk 4 pci rail ion 

Powel C'roslry, Jr., President 
Home of “f Mati*>n*s .Sfafion"—WLW 
FINCINNAII 



CITY 
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No. 550 


OSCILLATOR 

Licensed by A. T. & T. Co. 

$1 O Net to dealer 
AO $30 list 

^21 dealer 

^ A output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order, 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22}4-v. and 3-v. 
batteries am! one *30 tube. Direct 
re.idin^ broadcast band (5S0-1500 
kc.) and intermediate band (120- 
185 kc.), Sliarp 2d and 3d liar- 
monics for 260 and 475 kc. Oper- 
atinjj instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case. 
6xllj4x5j4 in. Weighs but 8 
pounds. Huilt to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform¬ 
ers, check oscillator stage and de¬ 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
toil ay. Write for catalog of serv¬ 
icing instruments. 


I Readrite Meier Works I 

I 17 College Ave. I 

I Bluffcon, Ohio ■ 

I Pleasf soixl all informali<tti almitt ! 
I Readrite Oscillator and other service I 
I instruments. | 

j Name . .. j 

I AddreS'? . | 

I City. State. j 


Readrite Meter Works 

Established 1904 

17 Collef^e Ave., Bluffton, Ohio 


lietiry, we retjnire an inductance of /5,80() 
iiiicndieniic.s. Now .'5,800 microhenries i.s 
consideralile induetaiiee to put in a small 
space, hut a good (*oil can he liad by using 
any t>f the eominonly-known metliods of 
winding, sneh as diamond weave, tlno- 
lat(‘ral, honeycoinh, etc. Most of ns do not 
have the e({nipiiient on hand to wind a eoil 
in this manner, .so it wonhl l»e practical 
for ns to increase the size of the timing 
eonden.ser to .<KM».'5-nif. .so that we eotild 
reduce the indnetanee to a lower value. 
Seinivariahle eonden.sers of eompaet size 
can he obtained in fiinges up to .(MU-mf. 
and are .satisfaetory for I.F. eirenit.s. With 
the new capaeitv of ,000.')-mf., we tind 
8i:t 

- = l,(»*20.OOO eentimeters, 

.000.5 

or 1,020 microhenries. 

Uy refereiiee to the chart in Fig. we 
can determine a eoil which can he hand 
wound at Itome. 

By eonneeting three known or a.ssnmed 
values as per tlie key, w’e fiml that a eoil 
wound on a 2-in. rlianieter cylinder 3 in.s. 
long, having 120 turns per in. for a lengtii 
of 2 ins., or a total of 21-0 turns of No. 
.‘U S.S.('. wire, will tnive an indnetanee of 
1,02.5 millihenries. .V ettil made up in this 
size can he placed in a shiehl, ])rovi<ling that 
the distance from the coil to the .shield is 
at least l*/^ in.s. all around. Fnder tliese 
eondition.s, it will lie m-ce.s.sarv to at Id 20% 
to the indnetanee of the eoil to eoinpen.satc 
for the lo.ss dtie to the effect of the .shield. 

A wire table is given in Table 11 for tiie 
eonvfiiienee of tlie rentier anti takes in all 
of the eoimiionly-nsetl sizes anti etiverings. 

'I‘he im]»etlanee tif the etmihinatioii is 
etpial to 

I = W^ 1. 

r (> 

.0010 1 

= X — 100,{M)0 olnii.s, 

.000,000,000,.5 32 

'f‘he resi.''tanee r is a.ssirmetl to have a value 
of .32 olini.s. 

Selectinit the Circuit 

With the .sohitinii of the effective im- 
petlanee t»f the tiitietl elreuit at the re.stmant 
fretpieiiey, we can .select the circuit in whitii 
the eoil anti etuulen.ser are tti he ii.setl. |•*ig. 
10 gives .several pti.ssihle variation.s, all in¬ 
corporating tlte tmietl eireiiit with its itii- 
petlanee of |00,(KM) ohms at 17.5 ke. A in 
Fig, 10 is the t»ltl tunetl-plate type t»f B.F. 
eireuit and, if used with tubes wlmse internal 
inipetlanees (Up) are less than 100,000 
tiliins, will nt)t tune .sharply. B in Fig. lo 
has a |>riniary tiesign tt> match the tidie Hj» 
if jMKssihle anti has a definite voltage gain 
when u.sed with lt>w-inipetlanee tubes. The 
eireuit in C, Fig. 10, is imt u.setl as the Itis.ses 
due tt) the .shunting effect t»f U1 anti U2 
rethree the effective h»ad in the ]»late and 
will nt»t he selective. In I), Fig, 10, the plate 
eireuit is Itiadetl by the chtike B.F.C. anti 
the .signal is pa.ssed tti the tniictl eireuit 
through tlie coupling eajiaeity. A eireuit 
which is n.setl in A.K. superhetertulynes is 
.shtiwii at !•', Fig. 10. Here twt» tunetl eir¬ 
enit.s are u.sed to increase selectivity. 

Most I.F. anipliriers ttulay have tuned 
input anti tmtput eirenits as .slmwn in F, 
{(Umtiimcil 4tti ptuje 033) 


SAYS: “ITS A 
RADIO BIBLE’ 

Dear Sir: 

Vour sccotiil edition liadio Encyclo- 
pedia teaj received iii tjood form. I take 
this opportunity to praise your work \ 
and I xvill openly say that for anyone t 
ii'ho contcmf>lates Radio experiments, or 
at present is doiiiit any kind of Raditi 
work, this linexclopedia should in* his 
"Radio Riblc.' \o one in this line 
should be without it. / hai’e your first 
edition Encyelopedia. It is zvorth owy- 
one's time to study it. 1 learned valuable 
information from it. 

Hut this second edition is really a 
'^knockout." I c.fpccially admire the 
fle.rible binding, and the loose-leaf form 
of its contents. 

/ promptly adi’ised several of my 
friends what a zeonderful Hncyclopedia 
this one is, and 1 am sure they zinll 
place their order for one each. 

JAMES ^P. WARE, 

St. Louis, Mo, 


What the New Second Edition Radio 
Encyclopedia Gires You 
II Rl^en )o(i an explaniitlon tA evc-r>' wnnt ir.^eil 
in niiUo. Thesf expUnat itins—»r, rather, dwhil* 
thins -are not hrief outline inforniathm like those 
of an ordinary dirt ionary. Iiut tliry give In fullest 
detail, and at I'onslderidde length, tlie iiieiinlni; 
and appLIratitHi of every word. r»l)rase. cencral .and 
>l>e('iitl term used in llie sclenre of radio. They 
ore written in plain. eier>'day English, easllS' 
under>riiod Uy anyone. 

1‘riiftii ally e\ery detlnili<in in the ]>nok Is Ulus. 
trattMl liy drawiiiRs. ptioiogriiphs. illaRranis. or 
iharts. .\ll you neetl ti* lio l> to look up as you 
\\ould In a <lii‘tionar>'. the word or i»hrase ahoui 
which ><>u are seeking Information. Fiirtheriuore. 
each page Is key*iiulexed. fur greater ('oiitenience 
and s|K.p<| in ioi-ailng any detlnltinn. AH the Sub* 
ject*Matter Is Arranged in Aipbabetieal Order. 

This greatly enlarged Seemid Kditiim Had to Kn- 
cyelopedia is an uh>oJute neee-.»it.v lo ever>one in* 
(erected in Radio, it answers all radio quest Ions. 
Itirn'aset your knowledge and saves your iliiie. It 
Imt'rs ever>- known radio proltletii. ami i.s a gold* 
mine of praclit-al informaliini for e^ery radio man. 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red MoroccO'Keratol Flexible Binding 
Printed on strong ledger paper, Loose*Leaf 
Arrangement 



S. GERNSBACK CORPORATION. 

98 Park Place. New York. N. Y. 

Send rue one coiiy of tlie niwv Scr-ontl Edition 
.S. (Sernsliaek Rinllo Enr>e]opi*dia. I enclose here¬ 
with |3.yK. clie<k or mono> order preferred. 
(Foreign an<l t‘anada. adil :LV exira for |iost.ige.) 
Money refunded In full if not satlsf»rtor>'. 


Name 


Addres.s 


City. State. 

Re* 132 
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A New 
and Useful Book 
for Service Men- 


H KUK Is the latest book, and one of the most 
Iniportanl which we have ever liubllshed. It 
Is the tlrst book that explains COMFLKTKLY the 
o|H‘ratlon of analyzers, tube cheikers. oscillators, etc., 
fnmi a (Iwruuichly iirai-tlcal stan«UH)lnt. The book Is 
Intended for Sen Ice Men of all classes, whether Junior 
Kraile or expert. Kvenime will find a tremendous 
amount of live "meut” In Its DaKes. Notlilnit has been 
left to jiiur own Inicenulty; eventhlna Is complete. 

The contents: 

CHAPTER I: Intraduetian: 

The Problems of the Senice Man 
Ceneral Description of Modem Receiver^ 

The Newl for a Radio Set Analyzer 
What to Extiect troio an Analyzer 

CHAPTER 2: The Analyzer; 

The Fundamental Requirements of an Analyzer 

The Switches or Push Duttons 

The Ammeter 

Mulilseale Ammeters 

The Shunt and Its Calibration 

The 1).0. Voltmeter 

The Multtseaie It.**. Voltmeter 

The Multiplier and Us Calibration 

The A.('. Voltmeter 

The Design of a Simple Analyzer 

CHAPTER 3: Trouble Sheetlna with the Analyzer; 

Clasaiflcailun of Trouble-— 

(1) External to the receiver 

(2) In the receiver proper 
(a) Mechanical troubles 
(b) Electrical troubles. 

Detailed Analysis of KlectrRal Troubles— 

(I) Tube Testlnf 

(2) l40callzinK trouble 

(al Ily past experience 
(b) Ry actual test of circuit 

(3) Interiiretation of analyzer readings 
(•I) Tube charts (use of) 

(5) Circuit diagrams tuse of) 

(6) Testing Uie power unit 

(7) The use of the analyzer la testing individual units 
.\dditionsl Features and I'ses of the Analyzer- 
(1) As a modulated R.F. oscillator 
(2) As a means of lining up H.F. and l.F. amplifiers 

(3) As an output meter 
Care and Maintenance of Analyzers 
Conclusion and Brief Summary 


CUA1»TEU 4 

Detailed descriptions, photographs, and circuit diagrams 
of com menial set analyzers. 


Published by RADlO-t'RAFT It 
has Included In It all worth-while 
Information available to the radio 
senicing pn>fes8lon. 

We know that, If you are at all 
Interested in radio service work, you 
will aend at once for this valuable 
book. 


50c 

The 

Copy 


MAIL THE COUPON TODAY! 



yy gto library^ 


RADIO SET 
ANALYZERS 

AND 

How to UseThem 

witk fyH iminiclieni and dttcHpliem 
«<| lwb« clieckcrt, 

^ I enclose herewith fifty 

t.'iO) cents, for which send 
send me a ct>py of your iKaik. 
’'Radio Set Analyzers and Bow 
to I'se Tlieiu.'* 


Name . 

Address . 

City and State 


' A BAND SELECTOR 

{Vonthmetl fnntt pofft (lOO) 

! frrred thnui^rh the coupler 1,1-1.2 to the 
I input of the filter, and throii|Th this partly 
to the ijrid of Vl and partly to that of 
V2, to which it i.s directly connected. The 
eneriry applied to \T is amplified and fed 
hack throiiirh the plate coil 1.2 into the 
filter, from which it is a^ain applied to 
V2. While the rcffcnerative action increa.ses 
the si^rnal stren^rth, I have found tlu* cir¬ 
cuit (jiiite stable, esj>ecially with the use of 
the potentiometer R in the grid return 
circuit. 



Fig. 3 

Simf'tificd circuit of the band selector. 


\ signal, of other frecpiency than that to 
which the liand-pass filter is tuned, is ap¬ 
plied only to the plate of Vl, and is there¬ 
fore praetieally ineffective on the output. 

In Kijr. 2, the tunetl circuits E.*l-Cl and 
I.<»-C2 are eoupled inductively throu|;h the 
coils [A and E.5; the aerial coil 1.1 is 
coupled flireetly to 1.2; and the capacity 
C2, which is part of the filter, i.s also the 
reactance which couples VI to V2. The 
jrcncral action of the circuit is the .same. 
The potentiometer U, as before, controls 
tlie re^'^eneration; and in addition it pro¬ 
vides bias for the jrrids of \T anil \*2. It 
is obvious that there arc many ]»ossil»le 
modifications, of the cuuplin}T methods 
shown licrc, whicli will produce a similar 
result. 


* See *'I5.inil Selectors and Their .Application,” 
on page 546. Kadio-L'raft for March, 1931. for a 
iliscn.*;sion of the clesigti of fillers and appropriate 
circuit values. 


THE “COMET” SET 

{Cautiitned from /aff/e (i22) 

o])eratinfr conditions, most .stations eaii ho 
tuned in with the main control alone irre¬ 
spective of vernier settin^rs. When a station 
is heard, it can then he tuned in nceiirately 
by means of the verniers. When a signal 
has i»een tuned in this manner, other .sta¬ 
tions a f(‘W deforces above or below it may 
be tuned in .solely by the u.sc of the main - 
control. . 

In tuniiifi: the .set, it has lieen fouiul tliat 
stations on the 15- to 20-meter band are 
beanl best thirinp the daylijrht, or from 
daybreak to 2:00 R.M. From noon to 10:00 . 
P.M., stations in Kiirope «>peratinfr on from 
20 to 22 meters can bt‘ Iteard. Stations to ' 
the west on 20 to 22 meters are heard best 
from 10:00 P.M. to daybreak. 



bow Centralab 
fixed Resistors 
are made » » » 

Send today for the "BAPTISM 
OF FIRE” a handsomely illus¬ 
trated booklet telling how CEN¬ 
TRALAB FIXED RESISTORS 
are made. It is free . • • use the 
coupon. Tells graphically just 
why CENTRALAB resistors arc 
different and better. 

new low prices 
on Centralab 
Volume Controls 

Radio dealers and service-men 
will welcome the news that CEN¬ 
TRALAB CONTROLS are now 
available at radically reduced 
prices. Now it is possible to use 
CENTRALAB Replacement units 
at prices no higher than so called 
”just as good controls,” Send 
for the new CENTRALAB 
VOLUME CONTROL GUIDE, 



930 E, Keefe Ave., Milwaukee, Wis. 


Mail the Coupon Today 


CENTRAL RADIO LABORATORIES 
930 E. Keefe Ave. Milwaukee Wis. 

Please send me your Free Booklet *'A 
Baptism of Fire” G 

Am enclosing 25c for your VOLUME 
CONTROL GUIDE □ 

Name 

Address 

City Province 
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SHORT CUTS IN RADIO SERVICE 

(Continued from (i05) 


jui^iilar block in the carrying case will have 
to he chipped out in order to allow clear¬ 
ance for the leaves of the switch.) To bring 
the sixth win* into the analyzer, use the 
new **\a-Ahr’ analyzer plug handle with 
the locking feature, Fig. 3H. 

Sow for the reversing switch. A Hart 
and liegeman 1).1M).T. toggle switch is 
just the thing. However, the writer made 
one from several old Jai'ks as shown in Fig. 
’K' and mounted it between the volt” 

and “MA” toggle switehe.s. The “VM He- 
turn” switch is an ordinary S.IMtoggle 
switch, and is placed in the upper right-hand 
corner of the panel; the entire triangular 
block in the carrying case must be ehij)ped 
out. 

The resistors used to obtain the additional 
voltage ranges are of the pigtail type, and 
of 2-watt capacity. The 52,d00-ohni resistor 
of the '‘control-grid bO-volt” scale can be 
eliminated by using the (iO-volt resistor con¬ 
nected to the ”(iO-volt” binding post. If 
this is done, it will be nc'cessary to set the 
bipolar switch at "control-grid tiO” and to 
reverse the meter, wlien using the “(iO-volt** 
binding post for tests. 

After these changes are made, place a 
4V4-volt “C** battery in tlic rear compart¬ 
ment of the carrying (‘asc as shown in 
Fig. ill), and connect a short lead from tiu* 
positive post of the battery to the “8-volt” 
binding post of the .\.C. meter. Hy emi- 
neeting one of the test prods to the nega- 



Fig. 3 

Detail ricTi'S of the author s tester. 


tive side of the battery, and the other 
to the "plus-minus” post on the A.C. meter, 
a low-ohmie continuity tester results; by 
removing the test prod from the "jdus- 
miiius” ])ost anil connecting it to the "-MA” 
binding post and .setting the switi'h dial to 
read “A volts,” a ItKKl-ohrii.s-per-volt con¬ 
tinuity tester is obtained. In the latter 


position, the following ohmmeter readings. 


a M/o-vult hat tcry. 

arc secured: 

Fnknttwn 

Heading on 

Hcsi.stiincc 

**8-vDlt” scale 

0 

4..50 

.501) 

4.2;t 

HHH) 

4.00 

1.500 

:t.71) 

2000 

0.(>0 

2.5<M) 

0.42 

;loo(> 

.0.27 

;l5oo 

;i.io 

4000 

;{.00 

t.5(M) 

2.88 

5000 

2.77 

f)(K)0 

2..57 

7000 

2.40 

sooo 

2.2.5 

y(K)0 

2.11 

10000 

2.(K) 

15000 

1..5(i 

200(H) 

1.28 

;K)()0() 

0.91 

40000 

0.75 

.50000 

0.(i2 

7.5000 

0. Ui 

lOOIKH) 

o.;io 


Also, the 1.50-volt A.C. meter can be used 
as a "microfarad meter” by connecting one 
side of the 110-volt line direct to the meter, 
and eonneeting various londensers in .series 
with the other side of the line, anil noting 
the readings. Many other combinations of 
readings are po.ssihle for special case.s. 



FORMULAS and RECIPES 
For the PRACTICAL MAN 


CONTENTS 

1. .\Uhf»lvfs: Glues. Cements. 
Gums. MuclUKes. I.uhrlrants 
—2. Cleansintf: Stain Ueniov- 
ers. lUearhes. Clranlnlt Fluids 
“3. .Metal Craft: Colorlns. 
Oxyillilnc. Plttinjc. Repair* 
InK. Welilinc. 1‘nllshes. .\U 
toys. Solders- -4. Paints: Col¬ 
ors. Stains. Vamlalies. Knani- 
els. I.uinlnous Paint. Wash- 

ahlo Paint. Paint-ReraorlnK. 
Waterprnoflns. Flreproofln*^ 
Glass-Worklnc: CuiflriB. 
Drllllne. llnrlnB. UenillnB, 
lUciwlnB. KtrhliiB, KnBravInB. 
Frost InR. Sllvcrlns. ctr.—*>. 
Woml-Craft: Filler*. Flre- 

prooftnll, Arld-Pro<iflnB. Wa- 
trniPwflnB. Kumliurp P'll- 

Isht's—7. Inks: Kriidlrators. 
Ink Stain Hemovrrs: Svin- 
patlieilr, ln\lslhlo. ITeclo- 
sratih—8. Photography: De- 
\pjo|iers. Knnilshms, Flyers. 
S<*nsltlying. Toning. Printing. 
Plmtographlc Paper. Itliir- 

prlnt Paper—9. Antitmles for 
] Wilsons. Remedies fnr Hums 
and Sralds. Dlslnfeetants. 
First-Alil in Aceidonts, Home 
lli-nieflles — in. Preparation. 
Maniptilatinn. Handling, Mix¬ 
ing. Kmulslfylng; I's** of Hy¬ 
drometer. I*SB of Thermom¬ 
eter; Tables of Weights and 
Measures, fleelmal System, 
Useful Tables. 


THREE NEW Soc BOOKS 


F 'ROM the table of con¬ 
tents. It will he seen 
that the book contains 
only sui’h material as la 
eon.stantly needed and can 
be iirartbally aliiillfil by 
the man who Is doing or 
making things. 

F'cr>- formula ha.s been 
selM-teil ulili a Gew to Us 
usefulness to the experi¬ 
menter and praetical tech¬ 
nical titan. 

Not only that —This 
hook Is inlelidei) to sen’© 
directly for the u.se of the 
man who wUhes to work 
out deslrahle preparationa 
for iirartiral home manu¬ 
facture. ii. a means to 
canting s|iare-time money. 

It is well known. In the 
ea.*(' of Iniiuiiierahle prep¬ 
arations that have hecoino 
household standbys and 
whose i»ruduetion now nms 
into million^ of dollars of 
profit—ami if the truth 
tvere known, this would he 
found to he the orlKhi of 
nearly all such sueressful 
enterprl'.w -that the hlF- 
gest manufaftiirer*. wlio 
hate hull! iili tremendous 
fartorles making all thoxe 
things which yon use In 
yriiir own home, shop, ami 
business, started on I he 
road III siii-cess with just 
surh a small beginning 
as ynit. perhahs haso hrt-n 
dreaming about. 

Tills book will ho use¬ 
ful also In helping you to 
save money hy showing 
you how to make In yoiir 
own hfimi' at a fraction of 
their luiial coat the hun¬ 
dred and one tirepar,itbins 
wideh YOU now buy ready¬ 
made for use in your home 
or business. 

Thl< hook has been 
enmplled by S. Gernshaek. 
a well-known author of 
p r art Ir al Instructional 
mantials In various aelen- 
tlflr fields. You will find 
It a real help ami an In¬ 
st niment for self advanee- 
ment. ft will sen-e yon 
a* a money-saver and a 
nK>n«>--maker! 



CONTENTS 
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damentals of Ra¬ 
dio: Klerlrlclty. 

Reslstanee, lUt- 
terles. The Mag¬ 
netic Clpeult, The 
Magnet ir Field. 
Indurtanee, I'on- 
densers. .\.C. CTr- 
ruits. Propaka- 
i ion of Radio 
Waves; Chapter 
11 — The .’Simple 
Radio .*tei. .’^In¬ 
gle. Two. and 
Three - Plrruit 
Tuners, The Ral- 
tery Set, Vacuum 
Tubes. Kleelric 
Sets. I.a>U(l Speak¬ 
ers: Chapter III 
—Diagrams, How 
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t'haiiier 1 v — 
.Vmateur and 
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Ilona. Talking Pic¬ 
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ELEMENTARY MATHEMATICS 
For the Technltlanand Craftsman 


fundamental principles 

OF radio 

Radio Simply Explalnod— Its 
Origin, Nature and Functions 


T his rook is intended as a handy fundamental aid for 
‘■(■heeklnB up" and sysiemailaing your knowledge of 
radio, no matter what stage of the art you have thus far 
m.istrrrd hy study or experience. 

It Is Intended for those who may have had to get their 
first working knowledge of radio through experience In a 
hHph.i 7 .ard fa.diiim and now want tn gel a more solid 
grounding in H* prlnelnles and the«*ry. 

It Is Intended for the (irartlral Ilian, the technician who 
wants to Ket a prartiral roinprehcnslvc knowledge of I ho 
principles underlying the HOW and WHY of Radio. 

The hook has been prctian-d with special consuleratIon 
for the young menilicrs of the profession: and one of the 
main objects has been to state In plain Knglish the few Im- 
iHirtant elementary principles wbhb the authors of rio-st 
Imoks on radio envelop In such a lit*e of technical niyster>‘ 
as to keel) their explanations beyond the underslamllng of 
the ordinary man. 

There is no more mystery- almut radio In the mind of the 
reader after he has rea<l this hook! 

Tlio author, being a former Instructor In radio, knows 
how to go about explaining In <ilmi)le language, the origin 
and nature of r.idlo: he leads his reader through clear dc- 
serltitlon and Itraelleal analogies, step by step, until be 
understands the working of the tiiost eomplleated eirr-iib. 

You will find In Mr. Martin's hook a reallv IntelMglh'e 
(liseusslon of a lot of subjects In radio, for whieli you 
have never before been able to find an elementary' explana¬ 
tion in such easy-to-grasp and understandable terms. 

Kven If you think that you know a very great deal about 
radio, you should get this book, even If only to see In what 
a charmingly easy way Mr. Martin has dealt with a dtfTl- 
cult and abstract subioet. 


T ins MANUAL has 
been written especially 
for the man who wishes to 
aciiulre a working knowl¬ 
edge of the elementary 
principles of matheiiiaties 
for his own every-day use. 

To provide a complete 
treatment. the author 
starts from the beginning 
of the subject, exldalnlng 
the first principles of 
ariihnieiic In simple, 
clearly umlerstaiidali le 
language, ami from these, 
takes ttie reader hy easy 
sti'ps through all the rules 
aiiil prm-esses of arithmet¬ 
ical calculation. 

.\ gcMKi technician is not 
alwa.vs a good mathema¬ 
tician, but I he an of com¬ 
putation by figures is easy 
to aciiulre, if you are 
guided by smite one who 
knows how to direct your 
way and make it easy. 

That li the object of 
this book. Mr. Shain- 
mark. who is an instructor 
in practical sciences, 
knows how to exldaln 
things in plain KtiglLh. 
an<] his one purpose in 
this hook is to make clear, 
in terms of dalb' appllea- 
tion, the Important basic 
]>rincl]des of mathematics 
which everyone ought to 
know, whether he he a 
working man. a merchant, 
or a professional man. 

Special attention Is de¬ 
voted in I Ills bonk to 
showing the man who l< 
cmpLoyeii In indusin- or 
in teehniea] work, how to 
a|>ply the working nilc-i of 
'iialhcniailex in his profes¬ 
sion or business. 

.Ml our hooks arc of iiiilfonn slxe »;x9 In. containing fi| 

I o» ^ 1l^ie^ stiff colored covers. 

I PRESS GUILD INC.. 16 Murray St.. New York City. RC-4 | 

I Knclnse«l find $. for which mall me postpaid j 

I the fiillowitig hiMvk.-: , 

i-iich, lNi>1paid. all three for |l.2.*>. 
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Metric System :V — How to 
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Volumes; VI—.Mathemat¬ 
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metic. Interest Caleitla- 
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EXPERIMENTS 

(Continued from potfe 

secured hy iisin^ a coupling I'oiK either 
tuned or untuned. 

'rhe recej)ti(tn oi>tained i.s, of course, due 
to the alternate heatinjr and <‘oolin^ of the 
tilainent in accordance with the modulated 
carrier wave. Such i)ein|f tlie case, the 
lower notes are naturally accentuatetl. The 
liiUT the wire, the stron^rer should he the 
effect, and this sujjjre.sts the ’J>!> tulie as 
hein^r jirefcrahle. Several of these were 
tricil, hut the powder available was too 
iirviii and they were soon hiirned out, not 
having the protection of the vacuum. 

An ‘‘Electrostatic’* Receiver 

Another sim[>le method of n‘ce])tion ami 
a iniieh more efficient one, is to employ the 
clectnKstatic princijile. To demonstrate this, 
a pound-size tohaeco ean and a lead weij;ht 
about %-in. thick and 2 ins. in diameter, 
are required. The weijjht may he made l)y 
rdliii}? the lid of a small tin ean soiuewdiat 
iiverful, and then dressinjr the surface down 
until it is siumith and Hat. This weight is 
to he m<uuit(‘d along the axis of the center 
of the bottom of the can, hut insulated 
therefrom and with a small air space he- 
tw'cen, as shown in Fig. 

A simple way is to fasten the weight to 
a piece of thin hardwood, arrangetl with 
an adju.sting screws at one end, and a piece 
of heavy tin af the other. Place the weight 
in {>osition with a piece of card between it 
ami the can, and then .solder the tin to 
the edge of the can. This will insure paral¬ 
lelism of the two surfaces. 

M'hen the can was comuTted us in Fig. t, 
sparks, or rather a hru.sh discharge, ])a.s.seii 
hetw'eeii the ean and the weight, making it 
nece.s.sary to add a thin .sheet of mica to 
the bottom of the can. 'Fhe rc.sidting mu¬ 
sic is, of course, rather tinny, hut ean he 
heard all over the room. With a different 



Fi^. 8, above. ^ simple **gas-rcctific/* set. 
Fig. 9, below. An improved circuit of Fig. 8. 


wavelength or with reduced power, it w'ould 
pnihahly he advisable to u.sc* a iaiiqding 
cod, as in Fig. 5. In this case, tin* coil 
should have enough turns to make tuning 
po.ssihle hy merely adju.sting the distance 
between the weight and the can. 

A “Cigarette Box” Receiver 

Another w'ay of tlemonstrating electro¬ 
static reception, though not so effective, i.s 


I 



THE NEW EMC 

SIMPUan TEST PROBE 

PRECISION MADE 

l*or Servicemen, Dealers and Experimenters; a fast^ efficient 
vest-pocket size testing device. The Simplicity Test ‘Prohe 
locates open or shorted hy-pass and filter condensers, 
hurned-ont resistors and wiring, hre.-iks in timing cnl 
windings am] shorts in variaUe tiiinng condensers 
also checks presence of filament or heater voltage 
and correctness of tniiiHg c«>il |>ol:irit\. 

It te.sts contiiinity of all low resistance 
windings ami resistors, the following 
is one of the m.-iny uses which 
make this J*rol)c worth many 
times Its price. 

To test open-circuited by- 

f iass condensers, remove 
amp from pro()e end 
attach test pmtie clip 
lo rha>als. turn on set 
unit lourli high-voluKO 
tenninals of ail l>y 
comlonMrrd. 

Wlien ternilnals of 
fauUy Tondetiser f- 
tiKirtiril will 

perfurii) norm ally. 


THE 
SERVICEMAN'S 
PRIEND 




CORP 


The EMC Simplicity 
ProI)e is made of a iwlishcd 
red ami black ilielectric ma¬ 
teria! neatly engraved in gohl. It 
IS exceptionally attractive and pro¬ 
fessional 4 a real (piality product. Guar¬ 
anteed ami comes complete with standard lamp 
and full instructions for use. 


J^ST f)L‘T — Special KMC Current-limiting adapter for 
simplicity test prolie and Neon hnlh. Permits test of AC 
and DC voltages from 110 to 400 volts. Price of adapter, 
$ 50; Nton Imll $.55; both for $1,00: outside of U. S. A. 
$1.,10. Net price of prolie outside of U iS. \ , $2.00, at 
Boston, .'send money orders or cash for adapter, bulb or 


probe direct 

Immediate Delivery 

ELECTRICAL MANUFACTURING 

10 HIGH STREET, BOSTON. MASS. 


t(» ii.si‘ iMU* t»f tho.se flat, thin tin hoxr.s that 
rigarette.s come in, placing a sheet of paper 
on top, and then a piece of tin foil tin ttij) 
of thi.s. Scatter a half-tlozen small .screws, 
nuts or other .small weights on the foil .so 
as to kecji it fairly flat (Fig. (>). The foil 
and the box may now he connected up as 
suggestetl in the ea.se of the tobacco can, 
and when the ear is held within a foot or 
so, spceeh or mu.sic may he jdainly heard. 

A Batter>Iess Tube Receiver 

F.xecllent loud-speaker recejition may lie 
had hy using a ]>hone unit and a long horn, 
and enqiloying a ’71A tube, hut absolutely 
no "‘A” or “B” supjily, the entire energy 
coming through the air! The connections 
are .shown in Fig. 7. 'The coil iisctl i.s :i^,- 
ins. in dianudt'r and 2% ins. long, wound 
with Xo. 22 D.C'.C. wire. It will he noted 
that the filament i.s connected directly in 
the OvScillating circuit, and lights up to nor¬ 
mal with the high-fre(|ucncy radio current 
when the eoiqiiing with the aerial eircuit 
i.s (piite loo.se. This means very aceurate 
tuning. ’The grid is not u.sed, as the tuhi‘ 
funetions merely as a rectifier. Sometime.s 
better results are had when it is connected 
to the jdatc. The return tainncctioii from 
the .sjieakcr to the coil .should he made to 
the most effective point. 'Phis jioint is not 
critical and may he provided for hy taking 
out several taps when the coil is being 
wound. With thi.s hook-up, .so much ])owcr 
was available that a high-re.si.stanee carbon 
rheo.stat was placed in the ])late circuit, and 
a .025-mf. coiiden.ser acro.ss the speaker 
to bring out the lower notes. It ina}" he 
.stateil that tlu* ’71A tube is ipiite remark- 
ahh‘, as good loud-speaker rccc]»tion can 
he had even when the filament shows no 
sign of redne.s.s. 

A Raytheon Receiver 

U(‘ception that was uncomfortably loud 
was .secured hy using a Raytheon rectifying 
tube (no “.\” or “B” supply whatever) in 
the manner illu.stratcd in Figs. 8 and 9, 
{Continued on paifc tJflO) 


SERVICEMEN! 


FREE 

New LYNCH 
RESISTOR 
Replacement 
MANUAL 

Wllh nurrhaac of 10 LYNCH 
MatBlIiicd Rcsiatora, or 
.Manual alone may be 
iHHiaht for $1.00. 

Covers more than 
1 200 RECEIVERS 



New' Low List Prices 


1 Watt 30c; 2 Watt 40c; 3 Watt 50c. 


Matallizad 



I, 2. and 3 
watts 


Metatihcd 

Precision Wire Wound 


Send order today for Manual^ new reduced 
price cataing and R.M.A, Color Code Card, 
LYNCH MFG. CO.. Ina.. I775RC Broadway, N. Y. C. 


RADIO DEALERS 
RADIO SERVICEMEN 


NEW 

Radio Handbook 


CONTAINING: 

'Fechnical Information 
Volume Control (juide. 

'rraiisformcr and C'ondenser Guide. 
Radio Replacement Parts Catalog. 

Sent postpaid anywhere for only 

25 Cents 

Hard to Get Parts—We have them. 
.*>cn<! us your Repair work for estimate. 


Grant Radio Laboratories 

f»521-(’ South • lalsted Street, Chicago, III, 
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ARCO Tubes are best 

—and they cost much less! 

Presented tier® are llie larResst \iiriety of tuln'S In tlie world- lubes that an* KUsiraiileed bi l e first 
urade quality, replaceable within 30 day*. The iirlces are evireniely low when >oii eniisiiler the ioiig 
M-rui-e that these iiiliea will she you. Such an amazing tube sale has never been conducted. 

.Manv lubes for .stie<-iiil i)ur(»»ses an* ll-<teil here whieh ruiiniq he Kotteii cbewhere. rmiijileiu 

lino of lubes Ineliide; PK.STODKS. SCRKKN (1 III US. V A III.MILK .MTS, PONVKll .N.MPLIFIKIIS. 
IM:TKi!TOII.S. PHtVrOKLKtTllU: t'KLLS. TKLKVl.'^IO.N*. IIKCTIFIKII A.NM fHAIltjKll III LILS. 
Uc either liave It or will make it fur you. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT 
Order from this paite and ni»te the follnwlin: lermc No onler aen*|»le<l for lt*<s ihiin $ri.00. It Is nol 


necessary to send the full amount of eash with the order iis loiin as your order L 
of (tie \alue. Shlinticiil will Ku forward to you by express or pan-el po^t t?. U. 
F. O. It. Factory. .Nowark. 



UX.20IA . $0.30 


UX-226 
UX.227 . 

UXM7IA 
UXM71 . 
UX-240 . 

UX-120 . 
UXM99 . 
UV-199 . 

UX.H2 . 
UX-M2A 


.30 

.30 

.30 

.30 

.40 

.40 

.40 

.40 

.40 

.40 


UX-232 

UX-233 

UY.236 

UY-237 

Uy>238 

WOMI 

W0M2 

UY-235 

UY.247 

UY-551 


.60 

.60 

.60 

.60 

.60 

.60 

.60 

.85 

.85 

.85 


UX-200A 40 

UX.224 40 

UX-245 40 

UX-230 .60 

UX.23I .60 


UX-210 . I.IO 

UX.222 . 1.10 

UX-250 . 1.10 

ItallAst (ulir to prexetit lubes 

from Ulnwlne oul . 1.10 

Spri'ial <k‘t<*<'iir lube 200A a 
sut>er*se()>ilixe deti-etur.60 


RECTIFIER AND CHARGER BULBS 

125 MU. rwlifylnic inbe (II. H. • (Raytheon Type).. . $1.40 

<•10 amp. trickle i-haneer bulb (Tungar Type) . 2.00 

2 anil), aid and new type charter bulbs (list Sl.uO) (Tungar Type) . 2.00 

ri and 6 amp. ebarjter bulbs (list $S.i>0) (Tungar Type). 3.75 

ir. amp. charaer bulbs (Tungar Type) . 7.50 

UX*280—Tsed as a full-wave rectitter for bitch emlsshiti.40 

UX-28l~Hall-wave rectifier . 1.10 

Rectifying Tube estieeially designed f"r u-r with Fn-shman .\Ia-ier ‘ Jf* 

KliininBii»rs IIV brass base, lltnltcd iiuaniity.. .30 

UX-866 .Moniiry Vapor llulf-Waxe lleillfler (Hi*avy Ituiyt . 3.75 


■iintpaiiietl liy 2ii' 

I. All prices aro 


Stwc-lal radio frc(|uencj 201A a 

super‘sen>lthe 2U1A .60 

Spt-t ial auillu frequency 201A a 

»u)>er-S(*nsltixe 201.\ . .60 

Special 171 Ai* ’-i amp. exir.i 
(■••ated lUainent—sottil for electric 

sets .60 

T-14 (201A Hitch Mu) hijtli emU- 

.*>1011 .60 

Swili‘h tube. 201A or M2 or ITl 

• iinihle life .60 

.\dapler lube 226, 227. 171 A. in 
eonxert liat. sei« to .M‘. t*at-)i ,60 

UY-227A AC anipilth r or delextor. 

>!iiue ao 227 (hut tpiirk heater .60 

U Y-224A—AC screen grid amplifier. 

>uiiie as 221 Ihiil qiilek beaten .60 

Tclion Television Tube, 1" Catli- 

(hIc Square Type X. 3.85 

Tellon Television. Tul»o, lVi“ 
i!athmle .Situ.ire Type V. 3.85 


llmloetrctric 

lell. 

“rotassiuiii’ 

Type 0 ... 
IMmioeh't-trlc 

pi*ii. 

"I'acsiuiii' 

Type A ... 
Pliiitoelvctrlc 

' \-elL ‘ 

•’Caciluin’ 

Type R .. 




3.85 


UX-280—Menury Vapor Full-Wave lles-tlflor or rX588 . 1.40 

DISCOUNTS: 


100 Tubes and Over 10% 

500 Tubes and Over 10% and 10% 


UX*I82—.sparlim Tyjte . 
UX*183 -Stiarion Type 
UY*484—Sparton Type .. 
UX-SOS—-Spanon Tji»e .. 
UX*686 Sparion Typo . 
UX*401—Kellogg Type . 


5.90 

.85 

.85 

.85 

2.10 

.85 

1.50 


ARGO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 


SHORT WAVE Ckxnverter 
SUBMARINER $12.50 
Acrocycle Oscillator $17.50 

SEND FOR FREE CIRCULAR 
J-M-P MANUFACTURIN(J CO.. Inc. 

5 353 Fond du Lac Ave. Milwaukee, WU, 


ft. 

C7/i?TRANSMITTER VNlT/d^i! 

-''U/ii-h lOO ' 

SKI.NDKIIVIKEN MICuniMIONK HI T. | 

TON- -Powerful Speech and IMionojcraph p 

.Vinpllflcr -Defectophone. etc., etc. One 
unit 95c—two, $1.75. wirh 12-paRe booklet 
of experiments. Sent t' O D in U S 
foreign—cash with order. PKKSS GUILT), 

^NC. 1^ .M^urray Si . Mim Nexx* 


CRAFTSMAN'S PAGE 

(Continued from pofje (i08) 

nouncement, is plagued with the haunting 
air of a niiinher he (‘annot idtTitify hy name, 
no matter how good a ineinory for music lie 
may liave? He .struggles along for days 
worrying hini.self and his friends to learn 
the name of the tune. 

My idea, therefore, is to build an appa¬ 
ratus (ha.sed, of course, upon radio construc¬ 
tion) whieh will have a niierophone, and the 
individual may approach, wlii.stle, sing, or 
otlit*rwi.se render tlie tune into the “mike” 
anti—pre.sto—tlie machine announces the 
name of the jiiece! 

If the above can he worked out, it will 
lie a blessing to us all. 

Arthur Hernd, 

Jior 101, Macon., Oa. 

(Kvidently our correspondent i.s not aware 
that one of the biggest attractions at the 
last Uadio Show held in New York City 
was a robot whieh spoke a few words, 
lighted at the eye.s, and moved forward anti 
hanth^d an awartl of vacimin tubes to the 
per.son in tlie crowd who wliistled a few key 
liars from the correct one of the 15roailway 
hit .song.s. Of a surety, truth is .stranger 
than fiction, anil fact is hut an echo of 
fancy. See Uadio-Craft for July, 1931. 

However, judging by the ilesign com¬ 
plexity, anil dilHeulties in maintenance en¬ 
countered in this model, the more preten¬ 
tious construi'tion jiroposed hy Mr. Hernd, 
i.s more likely to re.siilt in a “nut inventor,” 
than invention, slioiild anyone endeavor to 
tackle this problem anywhere otlier than in 
the loovie.s .—Technical Editor.) 


EXPERIMENTS 

(Continued front pope (»29) 

The latter method will probably jirove pref¬ 
erable where ditfieulty is had in .securing 
a .sufficiently high voltage. Hy providing 
the secondary coil with jilenty of turn.s, a 
steji-uj) effect i.s securcil. 

A Uaytlieon tube used in this manner 
snp])Iies enough direct current to run a 
small high-speed motor. The field consists 
of a heavy jiermaneiit magnet, with the poles 
about I in. apart and wide. 3'!ie sinai] 

armature has a two-])art eoiumutator, and 4 
is wound witli No. 10 wire on a wooden 
core. An iron core would have been vastly 
more efficient, hut the experiment ilid not 
warrant the work that would have been % 
neees.sary to make one so accurately bal¬ 
anced that the powerful magnet would not 
have held it to one side or the other. 

.V Uayth(*on, or similar ga.s-filleil tube, i.s 
a useful ad junct in these experiments. When 
held hy tlie glass hull), and the proper prong 
on the ha.se i.s held to the aerial circuit or 
coupled tuned circuit at a high-potential 
point, it lights up with the i)retty pink glow 
of lielium. If a sensitive licad.set is being 
worn at the time (the cord dangling iincon- 
ni'cted in the air), strange to .say, reeei)tion 
will o('eur. If one is .standing near the lead- 
in and the aerial coil, holding a chunk of 
good galena in one hand and one of the 
])hone tijis in the other, rece])tion will he 
had if the other phone tip is allowed to 
touch a sensitive spot on the galena. 


Mind Your P’s and Q’s 



POLYMET PRODUCTS—if used exclusively 
enable radio service-men to make guaranteed 
repairs,—a certain way to build up both reputation 
and a steady business. Good workmanship and good 
parts will hasten your success. Follow radio’s 
leaders and standardize on POLYMET condensers, 
resistors, chokes, transformers and other essentials. 


POLYMET MEG. CORP. 

834 E. 134th St„ N. Y. C. 

Send me your new and valuable 1932 
Radio Part.s Catalog. 

iVamc . 

Address ... 

. 

State . 

Mark Proper .Sijuare 

□ JOnDER □ Cr.STOM SET Ilt'ILDER 

□ SERVICE MAN □ PE.ILER 


I 


New Lower Prices 
Mail the Coupon 



POLYMET MFG. CORP. 

World's I.arilest Manufacturer of 
Radio Essentials 

834 E. 134th Street New York City 
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SOUND 

RECORDING 

(Continued from imtje (>11) 
tlie turntable shaft. The motor drives the 
disk on which are mounted the steel spriiijrs, 
and these springs in turn drive the 
Any irregularity in the speed of the motor 
is instantly dampened out in the springs 
and not transmitted to the table. 

Figure 7 shows the siin])lest and cheap¬ 
est form of filtering. The motor shaft 
has mounted on it a small rubber pulley 
wliieh runs on the inside of the rim of 
the turntable. There is a definite ratio be¬ 
tween the motor pulley and turntable rim 
so that proper speed reduction is obtained. 
The rubber pulley is the filter, and tests 
have proven it to be very effective. The 
beauty of this drive is that it is absolutely 
quiet because it contains no worms or 
worm gears which are usually the source 
of a great deal of noise. 

Cutting Heads 

In a previous arthdo, the theory of cut¬ 
ting heads was gone into quite thoroughly 
and what was jiointed out then will be re¬ 
peated here briefly—namely, that present- 
day picku])s, while they are suitable for ex¬ 
perimental recordings, are not efficient 
enough for quality work. They must be 
properly dampened so that their charac¬ 
teristics simulate the characteristics of a 
coiiimercial recording head. This is some¬ 
thing that should not he attempted in the 
home or shop, but should be left for the 
laboratory. Tlie importance of using a 
cutting head that has a goial resjwmse curve 
cannot be too strongly stressed, for it has 
the same relation to the wlitde system as 
a loud-speaker has to a radio set. The 
most efficient receiver in the world sounds 
very “sour” if its output is fed into a poor 
speaker. 

Instantaneous recording has progressed 
so rajiidly in the past few years that the 
mere fact that it works is not emuigh t«) 
justify satisfaction. Now, the problem of 
€‘fficiency has come up, and there is no doubt 
that every serious experimenter has given 
this some deep thought and wondered if it 
would ever lie possible to make records as 
good as the commercial ones. 

While this article has gone into some 
of the w'ays and means of obtaining faithful 
recordings, lack of space has prevented a 
thorough and compreliensive analysis of 
all the problems. As has been stated be¬ 
fore, the future of any new art is in the 
hands of the experimenters, so let us have 
your comments on wdiat you have discov¬ 
ered, Address all letters and inquiries to 
the Sound-Recording Department. 


SERVICE FORUM 

(Continued from potje ffOt) 
the following: “We regret to inform you 
that these service sheets are su]>plied only 
to authorized Atwater Kent dealers and 
therefore we cannot fulfill your request.** 

On the face of the above, I think Jack 
Levine surely must have received hi.s A.K. 
manual from some other source, and not 
from the Atwater Kent factory. 

W Al.TER A. G I JIN N Y, 

382 Waehinffton ^ve., Bedevilte, X. J. 


Royal 
Short-Wave Receiver 

SCRSEN-CRID—POWER PENTODE 

WORLD-WIDE RECEPTION GUARANTEED 



ROYAL Model RP 
Lift Prlee $25 


A NEW Super-Sensitive Short Wave Receiver es¬ 
pecially designed for the reception of broadcasting and 
code from all parts of the world, airplane reports, po¬ 
lice transmissions, ship conversations, etc. Guaranteed to give belter results than 
others selling for higher prices. 

Sturdily constructed on a heavy metal chassis and enclosed in a neat crackle finished cabinet it 
presents an attractive, efficient appearance. A full vision dial and a combination regeneration,— 
volume control (with automatic switch) makes tuning remarkably easy. This* set tunes from H 
to 300 meters (550 meter coil 75c extra). A fecial “Ham*’ model is available with the amateur 
bands widely spread. (State your choice). Tlie use «>f a screen-grid detector and a 23J 

power pentode amplifier gives extreme sensitivity and tremendous volume. 


SPECIAL PRICE$| J95 


Sec of Tubes 
Batteries 


> 2.20 

5.45 


14 ’ 


Send your order (with a small deposit) NOW for immediate 
delivery and enjoy A NEW THRILLI 

DEALERS! Write for our proposition 
DISTRIBUTED BY 

HARRISON RADIO CO., Dept. R4 I89 Franklin St. New York City 


PENTO 


Special Introductory Offer 

We neeil 1 aimedUtely lOd.OOO uiter- 
mseiits the roumn' nver to tell their 
frlrnilii of the imprevemeat of uslno 
Pentede Tubes in ptare of 24:^. par¬ 
ticularly In sets U)<liiR 24.1 |)Ush‘i>ulL 

There is a tremendous Improvement In 
depth of tone and set sensitivity. The 
improved anipUficatlon brinfs in weak 
slfnals. 

The Pentode Tube Is Inserted in Na- 
aid 934KPC ailaiiter and the adapter 
IHit In the socket in the set. No 
change In wiring. 

Money Back—.Adapters list at $1.00^ 

Ilut for the first iOO poopio that order 
from any (own we will send two adap¬ 
ters for $1,00 or—two pentede tubes 
and two adapters postpaid for $3.00. 

Tiy them—if you are not pleased ve¬ 
lum within 5 days ami >oiir money will be Instantly 
refunded. As this utTer Is limited, order today. 

ALDEN MANUFACTURING COMPANY 
Dopt R Brockton. Massachusetts 



LISTENERS 
OFFICIAL 
RADIO LOG 

An accurate up-to-date 
call book. Regular and 
short-wave broadcasting 
stations of the world— 
U. S. map and short 
wave World map—Special 
Illustrated short - wave 
features — cental ns just 

the Information your cus¬ 
tomers demand—good for 
advertising or resale. 
Jobbers. Dealers. Mfrs.. 
Sorvico Men—write today 
on letterhead fer sample 
and quantity Prices. 

ALL AMERICAN 
SERVICE 

5707 N. Clark St 
CHICAGO, ILL. 



BACK ISSUES OF RADIO-CRAFT can still be bad at the regular price of 25c per copy. 
If you are in need of any issues to complete your file, send us your remittance in check, 
stamps or money order, together with the months and year, and we shall forward your 
copies to you immediately. Address: RADIO-CRAFT, 98 Park Place, New York, N. Y. 



The WHEEL 
WITHIN the 
WHEEL.. . 


YNSIDE your radio business is ANOTHER 
A buaine.s —A SERVICE BUSINESS — the 
'•Wheel Within the Wheel.” 

And that SERVICE wheel is closer to the hub, 
that supports all, than many radio men realize. 

Our observation shows that service men who 
conduct their Service Departments as a business 
which should show a PROFIT, never fail to 
make a profit out of if. 

A SURE way to make a PROFIT from your 
Service Department is to use ELECTRAD 
high-quality replacement parts. They save both 
time and money. 

Mail the coupon for money-making 
service helps. 





ELECTUAD 
T u t: Volt 
R esistor 




E L E C T R .\ D 
Volume Control 


175 Va rtek . St.. Nm w YorK. N.Y. 

ELECTRAD 
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SHORT WAVE CRAFT 

96-»« P>rk Pl>e<. New Yerh City. 


“n 


I oncloN© Iiereullh flfiy Cini) r«*nis for whlrli | 

lileose seiiil in« si copy of >our tiook IfliNV ■ 

T(i rU lLl) AM) OI'KHATK SHOUT W.WK | 
UKl'KlVKUS. (SpiuI mono onlcr tliwk r4»h. i 

or new U. S Stniiit»' Uegiwier Idler If U I 

contains currency or stamix.) I 


Nothing 

Like It! 

T he greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up‘to*date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converfers as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook'ups and diagrams 
galore. 

WE SAY—AND REPEAT IT—THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on hne'class paper. No ex¬ 
pense has been spared to make this the outstand¬ 
ing volume of its kind. The book measures 7H X 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 90,000 short wave enthusi¬ 
asts during the hrst few months of 1932 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 


We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
IS a most important and timely new radio publication. 


Namo . 

Address 

<iiy and State . 


j NOT SOLD ON NEWSSTANDS 
I Mail Coupon At Left! 


lnxi mi - iwA - , 

■ LAJ9FX f 

II.ADEO MAP 

■•1 . WHTV.kHUH 1 

A RADIO MAP OF 
NORTH AMERICA 

Xu IU -- h 

1 t-'iri Imii ■,! mm^ Ui|i | 

lU . hTuU i DuCu - S-l 

1h- > l«in ^bIi 1 ^ 1—r |] 

Nearly five times the size of this page. Shows 
location of every broadcasting station in Canada, 
United States, Me.xico, Central America and 
West Indies. Scale for quickly computing dis¬ 
tances. rime zones accurately shown. AH 
stations listed geographically with key for in¬ 
stant location on map. 

j 

E.xplains scientific method of tuning with ex¬ 
amples for practice. Adopted as official map 

rnediils for distance. 
postpaid on receipt of 

Seivark Neivs DX Club as basis for awarding 

At newsstands everywhere or 

THE RADEX PRESS ZOC 

5005 Euclid Ave. Cleveland, Ohio 



$5,000 


WILL BE PAtD TO 


PROVES THAT THIS IS 

not the actual photo of myself 
showing tny superb physKtue 
and how the Itoss System has 
increased my own helt^ht to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
<? inrhes In a few weeks! 



First In 1907 
First To-day 


No Applianeev—'No Drugv—No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com¬ 
plete. ConvlnrlnR Tesllmony and Part leu lar.s 5 
ren» stamp ".Mlruv time fur return malU O) nv.s 
Ihe .\tlantic." 6. MALCOLM ROSS. Height Specialist, 
^arboreugh, England. (P. 0. Box 15). 


Read about our new plan for buying 
the 1931 and 1932 OFFICIAL RADIO 
SERVICE MANUALS. Full details 
concerning this will he found on page 
580. Turn to it NOW. 


AN S.-W. RECEIVER 

tinned from pfuje (>13) 

.signals, amateur pltoiie.s from all over, aiul 
all nf the principal Ameriean, Knrnpean 
ami A.siatie .short-wave broadcasters, all 
without any fading. 

Coil Data 

A tahic showing ronstrnetion details of 
the short-wave coils is .slmwn in Kig. h, For 
the hroadeast hand, the primary coil ooii- 
sists of foO turns of N'o. Hi I).C.i\ wire, 
bnneli wound .5-in. in length tm a ffirin - 
iiLs. in diametiT. '1*1 u‘ .secondary consists 
of 83 turns of So. *2i t*nanieled wire on 
the same tube which is 3% ins. long. 

Parts List 

One 2-gang variable eomlenser, 3ii.5 inmf. 
max., 1*1, C2; 

One oscillator Iriinmcr eonden.ser, i‘3; 

One trimmer eonden.ser, 2-5 inmf., i'i; 

One varialile Midget condenser, 200 nmif., 

C5; 

Six Iriniiiier eundenser.s, 125 mmf., (*<>, i'T, 
CH, CIO, Cll; 

Live .1-nif. eondim.sers, C12, C1.5, CIT, i'21-, 

C31; 

Two .OOl-mf. eondeiLser.s, 1*13, C27; 

One 150-mf. condenser, C1I-; 

Two .50l)-mnif. condensers, CIJ); 

One lOO-ninif. eonden.ser, (*18; 

Konr 1-inf. eonden.sers, (’20, ('21, C2.5, (’20; 
Two ..5-mf. condensers, (’22, C23; 

One .I.5-mf. eonden.ser, C2H; 

One .025-111 f. condenser, C20; 

One .OOii-mf. eonden.ser, (*30; 

One 8-mf, dry eleetrolytii* eonden.ser, ('.32; 
Two t-mf. dry elect roly tie eonden.sers, C3.3, 
C31; 

I Two l(M)-ohm resistors (wire wound), HI, 

I Rh; 

One 220-ohm resi.stor, UU; 

'Two 3,.500-ohm resi.stors, (wire wound) K2, 
(I-watt oarhon) l<5; 

'I'llTi'e .‘100,000-ohm resi.stors (l-watt earhon), 
R.3, 1(7, U18; 

One ()0,00()-ohm re.sislor (l-walt earhon), 

\<i; 

I One li,500-ohm resi.stor (3-watt earhon), R8; 

I Two 10,000-oluM resistor.s, (2-watt earhon) 
R!), (1-watt Carlion) UHi; 

'I'liree 10(MW)0-ohni resi.stor.s, (1-watt (‘ar- 
I hoii) RIO, 1(17, (Voinme Control) Hll; 

One ..5-meg. tapered variable resistor, 1<12; 

! One 2.5,000-olnu resi.stor (1-watt earhon), 
1(13; 

j One 1-nieg. resi.stor (1-watt earhon), U15. 


WfkVE 

BAND 

IN 

METTRS 

SECONDARY COIL | 

1 PICKUP COIL 

1 fCkOSC WOUNQ) 

FORM 

SPACE 

between 

WINDINCS 

N9 OF 

tubns 

Turns 

PCSAICH 

SIZE or 1 

WIPE 

|n9 of 

QupnS 

SIZE OF 
WIRE 

ao. 

16-J5 


IOV 3 

17-(N«h| 

[10 Vz 

Nt si 

OS c 

Va 

Vi6- 

35*65 

KVa 

12 Va 

19 ENAhI 

12^2 

N»iC 

DSC 

Va 


65-iOO 

ZSVa 

16% 

21ENAH 

12/2 

N«36 

DSC 

1/4 

VlG 

100-200 

48% 

52 

27ENAm| 

1 18/2 

N«3C 

DSC 

1/4" 

Mg' 


Fig. 6 

Coil data of tltc S.M. 727 rccctzu'r. 


’Flus interesting receiver will, no donht, 
attain world-wide attention. 'Hie very in¬ 
genious o.seilhitor and harinonie-gencrator 
.scheme is sure to attract the attention of 
all engineers who appreeiate the efficiency 
and .simplicity of this very novel idea. 
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ALUMINUM BOX SHIELDS 

Pennine '’AI.COa" stotk, sihordlp finish, 

5 X II X G, H X li X 6, 3.85. 10 X 

G X 7 Motilior slse $3.25. 5x5x5 Colt 

Shli'ld (like picture an rlXhll $1.00. 

Any Si 2 e to Order. 

Skinderviken Button, 95c. 

“BUDDY” TEST FBOOS. 

Always sharp pointed, usinc 
phunugraph needles, 4-rt. wires, 
spade or phone tips. Colored 
nipples Identify eacli lead, 
$1.50 pair. 

We sheclallze In radio parts 
exclushely—parts furnished for 
any kit in any magazine, 
CarolnB I'ascit for .Set Testers, 
Analyzers, Portable Sets 

BLAN. THE RADIO MAN. Inc. 

89 Cortlandt St. Dept. R0-432 New York. N. Y. 


I 




NEW 1932 HAND- 
LAPEL MIKES 

No. 306—Sliii.'h* l*iih<m $5.00 
No. 501—Siiljfli* H’lttoti 10.00 
No. 503—Twn Uiitlnh 15.00 
alpl 15 otlnr tyin*." fur 

vvi-ry i)ro;iJ*lnli. 

Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 
MILES REPRODUCER CO. 
26 East 22nd St.. N. Y. C. 


CHECKER 

B'S shown nr “short** tester can be 
Ipulli n-lih our l^. 2. 3. 5. 

G. 714 'olt 25 watt tranaformer. 
Full instnirtlons for IpitildinK tube 
chei-ker. Test* .\1.L loodem new 
tuhe< also “.'short element'* tester 
without switches. Trans. $2.2.5, 
shlpplriK wt. 5 Ihs. IM’. 

L QCL ELECTRIC CO. 

336 Madison Ave.. Memphis, Tenn. 


TUBE 




Classified Advertisements 

Advertisements in this section are inserted 
at the^ cost of ten cents jier word for each 
insertion—name, initial and address each 
count as one word, ('ash should accom¬ 
pany all classified advertisements unless 
placed liy a recognized advertising agency. 
No less than ten words are accepted. Ad* 
vertising for the May 19.^2 issue should 
be received not later than March 7th. 


CHEMISTRY 


HICC'OMK TRAINED Cl I EMI.ST. Thousands of 
opportunities—fascinating career. Learn at home. 
Complete ex peri mental lalmratory outfit given. 
Write for big free botpk. ('Iieiiiical Institute, 
19 I*ark Place. Dept. K(*. New York. 


INVENTORS 


LATENT VUCK INVENTION: Send for FREE 
book. “How to Obtain a Latent,*' and ‘'Reconl 
of Invention** blank, (uosiilt us about how to 
prolect your ideas. N’ictor J. Evans & Co., 620D 
Victor llldg., W’ashington, D. C 


RADIO 


TRAN.SFi)RM ER.S (Radi<i Lower) rewound, spe¬ 
cial types niadc to order. Supreme Radio Laljora- 
tory, 16 Fulton Avenue, Rochester, N. V, 


SERVK'E MEN. .\TTENTll )N — Speakers re¬ 
wound. magnetized, repaired. $2.00 to $2.75. Com¬ 
plete Lower Lack Service—Transformers rewound. 
Condenser blocks repaire<l. resistors duplicated, 
(luaranteed. Clark Brothers Radio Co., Albia. 
Iowa. 

SET (IW'NER.S. .separate tluise interfering sta¬ 
tions on your timing dial. Easj- to install. 50c 
postpaid. Noel, 1502 Litistoii. Scranton, Lenna. 


SERVICE MEN and shops. Transformers (power) 
rewouml. also sneci.d types made. Supreme Radio 
Laboratory, 16 Fulton Ave., Rochester, X. Y, 


I.F. TRANSFORMERS 

{C'ftnfhluf'tf from futtje 026) 

l*'ip:. 111. llotfi cnil.s and t'niulrnsrr.s arc 

tiinctl t(» the- .same fre(|iiency nnd the iimtiial 
iiidnctance lietweeii the etdl.s Ls held to a 
low Value. In some (M.ses, the eireiiits arc 
(leturu'tl. tims eaiisinir a flattening: out of 
the peak of tin* resonanee eiirve .sht»wii 
in I'ijr* H. 

'I'lie following: tahh* contain.s ]>ra(‘ti<*al 
values for the turns ratio of the \vindinp:s 
used in circuit li. Fijr. 10. 'I'liese ratios 
are not tlic niaxinmm imt are ^ood workahle 
ones ^ivin;r excellent gain, good selectivity 


and stal 

liiity. 


'Evpi* 

Tuhi* 

Katio 

0) 

*01 A, **27, ’30, ’37 

B..5 to 1 

! (•>) 

’1*>A, ’*>(1 

3.8 to 1 

(••') 


2 to 1 

(^) 

t'O 

CO 

1.4 to 1 



l.F 

IN 

KC 

SEC 

turns 

TYPE OF WIN DC 
NO or 
Size iar€9s 

tuning 

C0N0.IN 

PRIMARY TURNS 
TUBE NS. 
12 3 4 



45 

650 

H«32 ENLM. 

7 

.001* 

180 

165 

3i5 

450 



75 

400 

N*50 

5 

.001- 

114 

105 

200 

265 



100 

400 

M9 30 « 

5 

.00065- 

114 

105 

200 

265 



150 

213 

N«2S - 

5 

.001- 

60 

56 

106 

152 



200 

213 

N»7a - 

3 

.0005- 

60 

106 

56 

152 



250 

213 

♦1428 - 

3 

.00025- 

60 

106 

56 

152 



300 

U2 

N»?e - 

1 

.001- 

32 

29 

56 

60 



500 

iI2 

N®28 •* 

1 

.00035- 

32 

29 

56 

60 



Transformer data for circuit B, Fig, 10. 


'The .standanl form u.sed for winding any 
of the al>ove Ls B ins. long and 2 ins. in 
diameter. 

'Fhi.s artiele is ha.sed on the reference 
material gathered by the author over an 
I extendeil period of time and he hojies that 
it will }»rove ns u.sefni to others as it has 
to himself in the ]>a.st. 


I RADIO KINKS 

I {Continuefl from jmge fill) 

tion of the deviee. The relay may he .so 
mlju.stetl a.s to operate either to turn the 
enutrolleil circuits on or otf witli the appli- 
eation of light. 

'1‘his same deviee may he iisetl so tliat auto- 
niohih* lH*atl-lam})S eontrol the opening of 
the garage door—so that per.sons intereept- 
irig a heam whieh normally keeps the relay 
elo.sed will eaiise it to and tlnis soniul 

an alarm. No long-winded ileseriptlon is 
neees.sary. however, for a thousand uses for 
the device will ininieiHately suggest theiri¬ 
se hes. 

I The parts are as follows: Itl. ohms, 5 
I watts; H*2, ohms, F'leetratl potenti¬ 

ometer; KB, 1- to 5-megohm grid leak; 

a eaesinm type ga.s-lilled photo- 
I electrie cell; Kelay, Yaxley IfLOHd-ohiii relay 
, or device of similar sensitiiity. 


OPERATING NOTES 

{Continued from page (i()B) 


HERE’S YOUR ClI \NCE-iu-w Ilickok Analyzer 
with case. (Inarantrd perfect. I'ifty Dollars. 
R. 1). Wills. .\lIport. Lenna. 


RADIO INSTRUCTION 


LEARN Radio, television and talking pictures 
in (Canada. Day. evening and lintiie study classes. 
Free scholar.dnp and trip to Toronto, all ex¬ 
po mse.s paid. Book let on request. Radio College 
of Canada, 310 Yoiige St., Toronto. 


The Iniin would appear ami t1ien di.sappcar. 
It was fuially trai-ed to ;in open B-nhiii cell- 
ler-taji I'csistor located a feiv inehes away 
from the fir.st in ter media tc-freipiency .socket 
on ^lie nmler sitle of the chassis. The open 
was roost likely can.setl hy the operation of 
the set without the .several healer tubes in 
their proper respective sockets. 


^ STUDY RADIO 


RADIO SERVICING COURSE 



PMl* 

rnon 






by Alfred A. Ghirardi 
and Bertram M. Freed 

4 ontrilMif hiK hdltor, 

( I itt li Ing 
JH-iiiirlnifm. 


$l-SO 


iNulpaiil ill tlu U. 14, 
192 Faxes. Over 100 
iUusirallom. 


RADIO PHYSICS COURSE 


By 

Alfred A. Ghirardi 

The Itadlo Physie*; 
Course now running 
in U:i<Ua Newi. - 
'‘onmlete hi one Iniak' 

$3.S0 

Postpaid In the II..S. 
092 LubCs. Oxer 5U0 
Ulustratloos. 


Nobody in Radio can aironJ Co 
he without these two jreat boobs. 
Wrluen l*.v ivxo of Uuilio’s fore- 
iiiiKi iiuthurilie^, tlu*y eoxec every 
plnivi' t)f ilie {iiiiijxM lip to tlio 
rirt-M-iit iiioiiii-Mt. These are finan¬ 
cially profitable hisiks to oxvnl 
Tliey will Klve you a complete 
radio fOueatlon—ln your spare 
time at home I 


MAIL THIS COUPON AT ONsC 


RADIO TECH. PUB. CO.. Dept RX. 

22 West 21st St., New York City. 

Knclipseil tlrul <herk, ra>h or money order for . 

enpies <pf Utiaio l*hy>lcs Course at $3.50 earh, an<f 

. <t(|de»! of the Radio Sen-icing Course at $1.50 

eaih. 4TuH-k lit-n- for FUKE circular. 


Name .... 

Address .... 

City . state, 



Radio Supplies—Tubes—Sets 

Every item you require in your business is 
in this book, from the finest high grade 
mike to the smallest screw. 

GUARANTEED QUALITY GOODS 

Prices Lowest Ever Quoted 
Fresh new dependable Merchandise at 
Bargain Prices! 

Leading Manufacturers Lines Complete 
Send For Your Copy Now! 



^1.96 69c 


4-Tub6 Replacement 500V-8Mf 

Receiver Transformer Dry Cond. 

and Three Thousand Other Bargains 


HEADQUARTERS 
for SERVICE MEN'S SUPPLIES 
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A NEW 

FREE SERVICE 


1. Low Uavoe Fuses, Technical data on 
“Ijt tel fuses,” Jow-eiirrent fuses desipn«*d to 
protect meters, tube filaments and other sen- 
dtive radio and electrical devices from dis¬ 


astrous overhuids. Contains some interest¬ 


ing oscillograms, recorded at Xorthw»*stern 
University, wliich show the quick action of 
these fuses. Lift elf uite Lahorntories, 

2. Facts on Soijikrino. A handsomely 
prepared booklet that explains the why’s and 
wherefore’s of soldering with great clarity 
and in fine detail. The chapter on the pur¬ 
pose iind action of fluxes is piirtieularly in¬ 
structive and can be read with profit by 
anyone who does not iinderstan<l this im¬ 
portant phase of the soldering art, 1 he 
right and wrong methods of soldering are 
described and illustrated, and many practical 
hints given. Kester Solder Company. 

3. Type 551 Variahle-Mu Tuiie, .\n ex¬ 
cellent treatise on the characteristics and 
applications of the ’51 tul>e. Clearly writ¬ 
ten in technical but understandable lan¬ 
guage. Complete operating curves and cir¬ 
cuit data are given. Arctnrus Radio Tube 
Company. 

4. Tkciixical Data on Ceco Uaiuo 
Tubes. A folder containing thirteen loose- 
leaf engineering bulletins and a chart of 
average characteristics of the Ceco line of 
tubes. The bulletins cover the following 
tviies in detail: ’80, ’.50, ’24, ’27, ’OlA, ’45, 
’3.5, ’36 series, ’47, ’81, ’66, ’10, ’33. Very 
useful for reference juirposes. Ceco Manu¬ 


facturing Company, Inc. 

5, Cl.AROSTAT CoNIHOI. HaNIUIOOK. A 

large :i2-page book containing detailed spe¬ 
cifications of volume controls, attenuators. 


constant-impedance controls, phonograph 
jiickup faders, tone controls, line ballasts, 
rheostats, potentiometers and fixed resistors 
of various kind.s, together with valimble cir¬ 
cuit-design data. Contains many tliagrams 
and charts, and a guide of reidaccment vol¬ 
ume and tone controls for many coinmer- 
cial receivers. C la roe tat Manufacturing 
Company, Inc. 

6. Me.\surixo Uksistances by the 1>e- 
Ki.KCTioN Metiioi). 4‘be conventional method 
for the measurement of resistance involves 


the use of the Wheatstone bridge, a costly 
juece of apparatu.s. However, there are 
other methods which provide a fair degree 
t)f accuracy, enough for all j>ractical j)ur- 
])oses. The least exj>ensive is the deflectum 
method, which makes use of jiojmlarly priced 
inilliammeters and fixed re.si.stance.s. This 


bulletin describes the method completely, 
and should be very u.sefid to Service Men 
and experimenters with limited meter eqiiip- 
inent. Shallcro.^e .Manufacturing Company. 

7. ScKKn Uauio Tciies. Contains a chart 


of the electrical characteristics of the S])eed 
tubes, and also a convenient list of broad¬ 
casting stations with s])acc for dial settings. 
Cable Radio Tube Corporation. 

8. F,i.»:ctrai) I^r^hu cts. De.scriidions of 
the full line of KIcetrad volume controls, 
voltage divider.s, vitreous resistors, Tnivolt 
adjustable resistors, amjilificrs ami (dher 
devices for radio and electrical apjdications. 
Among other diagrams, it includes twenty- 
four circuits showing the pbaceinent of vol¬ 
ume controls in different types of broadcast 
receivers. Elect rad, Inc. 

9. Rectifier Type Instruments. This 
type of instrument is used iirincijially for 
iiieHsuring alternating currents of such small 
magnitude that they cannot i>e measured 
readily with ordinary types of A.C\ in.stru- 


A D I O - C R A F 

READERS’ 

BUREAU 


On this pa^e are listed book¬ 
lets, catalogs and pamphlets 
of manufacturers, institutions 
and other organizations, which 
may be of interest to readers of 
Radio-Graft. The list will be 
revised each month, and it will 
be kept as up-to-date and ac¬ 
curate as possible. In all cases 
the literature has been selected 
for mention because of the val¬ 
uable information it contains. 
If you are interested in subjects 
not listed on this page, write us 
and we will try to serve you* 

This Service is absolutely 
free to all readers of Radio- 
Craft. 

Fill in and mail the coupon 
below; make sure that your 
name and address are Included 
and are plainly written. Order 
by number only. 


merits. It consists of a sensitive D.C. meter 
used in conjunction with a rectifier made of 
four sets of coj)j)er-oxide disks arranged In 
the four arms of a Wheatstone bridge cir¬ 
cuit. This folder, written by the chief en¬ 
gineer of the Weston company, describes 
the jirinciples of operation, and is very in¬ 
teresting and instructive. Weston Electrical 
Instrument Corporation. 

10. The Cico Cell. Full technical de- 
serijition of a small photo-electric cell suit¬ 
able for numerous applications, nine of which 
are illustrated. The pamphlet includes a 
dozen diagrams, four curves and detailed 
data. Cico Instrument Comimny, Inc. 

11. S u 1 * R E ,M E Insitiuments. Contains 
lengthy descriptions of the Supreme service 
instruments, including the AAAI Diagnom- 
eter, which is five instruments in one, the 
model 90 analyzer, the iiuMlel 40 tube tester 
and the iiiotlels 60 and 70 oscillators. Inter¬ 
esting to the Service Man liecaiise it tells 
how his work is facilitated by ingeniously- 
designed test equipment that indicates the 
condition of an entire set in a few minutes. 
Supreme Instrument Corporation. 

12. ViTROii.M Resistors and Rheostats 

FOR Radio, Tells how vitreous enamel re¬ 
sistors are made and bow they are used. The 
data on direct-current battery charging ar¬ 
rangements is of special value to people liv¬ 
ing in D.C. districts. Ward Leonard Elec¬ 
tric Company. 

5 —-— —-—-— —-—I 

I RADIO-CRAFT (Reader’s Service) i 

I 98 Park Place, New York, N. Y. | 

I I am interested in securing a nunil)cr | 
! tx)oklet 5 on this page. Please have the . 
I following sent to me. j 

I List by numbers j 



1 

1 

Same 

1 

V 1 

. 1 


. 1 




List of Books 

Catalogs, Pamphlets, etc., are 
obtainable FREE with accom¬ 
panying COUPON. 


13. Anno Output and Speciai. Imped¬ 
ance Matciiin<s Transj'ormf.rs. a twelve- 
jiage booklet describing the siieeial construc¬ 
tion of the Ferranti transformers and show¬ 
ing how they are employed in audio amjdi- 
fiers. Two’excellent diagrams are given; 
one for a two-stage amplifier using ’45 or 
’.50 tubes in the j>ower stage, and the other 
for a three-stage outfit using ’50 tubes in 
the output. All resistance and capacity 
values are included. Ferranti, Inc. 

14. STANnARi) Resistor Coixir ConE. This 
handy little card, measuring three by five 
inches, sbouhl be in every Service Man’s kit. 
It illustrates and exjilains the standard 
R.M.A. methoil of marking fixed resistances 
with different combinations of colors to in¬ 
dicate the resistance value in oluns. It will 
.save a lot of confusion in the field, as most 
resistors are now marked only by color, and 
do not bear figures at all. Lynch Manufac¬ 
turing Company, Inc. 

15. You Can Learn ConE. The Oml- 
graph luis lieen used for many years in tlie 
home study of Imtb the radio and telegraph 
codes. This circular pictures the latest 
model and includes several diagrams an<l 
copies of the Continental (radio) and Amer¬ 
ican Morse (telegraph) codes. The Omi- 
yraph Manufacturing Company. 

16. See the Artist You Are Hearing. 
In addition to describing the Jenkins tele¬ 
vision receivers, this interesting pimijihlet 
contains a well written explanation of mod¬ 
ern television technique and practice that 
will clear many misunderstandings. Jenkins 
Television Corporation. 

17. Ciiaractt;ristics of Triad Radio 
4'uhE 8. This legible cliart gives the operat¬ 
ing characteristics of the full line of Triatl 
tubes, including the 8(i<i mercury-vapor rec¬ 
tifier and tlie television types. The hack of 
the chart is blank, so the whole sheet may 
he tacked to the wall above the service, 
bench, or In the cover of a test kit. Triad 
Man n factu rin g Com pan ?/. 

18. Transi'ormkr and Choke IIui.lktin. 
Some of the important considerations enter¬ 
ing into the design of choke coils are di.s- 
ciissed and the specifications of several dif¬ 
ferent kiiuls of chokes given. Power trans¬ 
formers for various purpo.ses are also de- 
serihed. Hilet Engineering Company. 

19. A Bai»tism of Fire. Central ah fixed 
resistors are made by forcing a carefully 
calibrated resistance material through a plas¬ 
tic ceramic materitil, and then baking l>oth 
under terrific heat. This booklet descriIu*s 
the manufacturing proce.ss in detail, and 
lists the advantages claimed for fixed resist¬ 
ors of this type. It is interestingly written 
and illustrated, and makes good reading. 
Central Radio Laboratories, Inc. 

20. Instructions on ORiNniNO Quartz 
CRVSTAiJi, This is a valuable little folder for 
the ra<lio amateur who wants to grind his 
own Piez<i crystals for use in short-wave 
transmitters or oscillators. The instructions 
are clear and easily followed, and may he 
carried out with simple equipment. Ameri¬ 
can Piezo Supply Comjmny. 

21. Rkadritk Radio Instruments. This 
sixteen-page pamphlet contains some valu¬ 
able hints on the testing of electrolytic con¬ 
densers, as well as descriptions of the full 
line of popular-priced Reiiilrite instru¬ 
ments. Worth having. Read rite Meter 
Works. 





















$100,000 Speaker Sale! 

Included in this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand 
Tn scaled cartons. They are sold far below their regular list price because they were bought 

in exceedingly large quantities and our purchase price permits us to give you the benefit of low cost. 


DUO MAGNETIC 

$3.95 

$ 3.95 


Duo ^lagnetic Speaker 

Duo ImUictor Dynamic 
Cha.ssis 


Similar to Farrand Inductor. 


JENSEN 


$14.95 


a.o.—d.s 

Dry Kei tifier 
A.C.—D.7 Jr. 

Audit Tube Off 

Rect. .. 

A.C.—D.15 
Concert Jr. 

Tube Krvt. . 


D.n—2500 OHM 
D.C. 

Field _ 


$8.50 
$7.50 

D.7—2500 OHM 

. $8.50 

D.15—Midget Concert Jr. 

2500 OHMS $4.75 


ROLA 

A. C. Models 

Model O-no-C A.C. using 

2S0 Rect. ... 

^SO^Rect* A.C. using 

D. C. Models 

2500 ohm 1».P. Output Trans. 
1000 ohm 1M». Output Trans 
2.JO0 ohm Single PeiUfule. 

2.500 ohm r»n.sh Pull 238. 

1000 ohm .Single 23 S. 

1800 ohm Single Pentode 300 
lor Ihfi.'c. 


$9.95 

$8.50 

$4.25 

Each 
Model 

ohm Tap 


BALDWIN 


A. C. using 280 
Tube Rect. _ 

D. C. 2500 
O H M—110 
Volts . 


$7.50 

$5.50 


D. C. 2500 OHM—110 
Volts Field ^ 

Less Stand .. 

D. C. 2500 OHM—no 
Volt.s Field Lo.ss^^ ^Pf 
Output Trans. 


SANGAMO TRANS. 
FORMERS 

Sangamo tran.*^ formers are of¬ 
fered to the puhlii* f(,r the flr.st 
tim** at these redue«'d prices. 
.Sangamo A. X. Audio 
Transformer. 

Price _ 


Sangamo B. X. pp Input 
Transformer. 

Price .... 


$1.95 


Sangamo TI. X. pp Out¬ 
put Transformer. 

Price ... 


Do Not Write For Catalog! 

AM offers are F.O.B. New Yorkt and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 


OXFORD 

A. C. Models 
14'' Audit us¬ 
ing 2S0 Rcct 
12" Oopcert Dy 
namic 280 Rort 
D" Midget Dy¬ 
namic 2S0 Rect 
D. C. Models 
14" 5000 OHM 
Fie!<I 

11" 2500 OHM 
Field 

0" 2500 OH.M 

Field. 

All 0" Midgets 
plied with Hum 


$12.95 

$8.95 

$7.50 

$8.95 

$4.95 

$3.49 


are sup- 
balancer 


PEERLESS 

A.C. Models 

12" A.C. Using Kodet Dou¬ 
ble n»-ct. and 
2000 Mfd. Cond. 


12" A.C. using 
280 Tube 


D.C. Model 
12" 1000 OHM 
Field 110 Volt 
D.C. Line ..... 


$ 12.50 

$ 6.95 


R.C.A. & VICTOR 

Victor A.C. Audit 
.Model with 
Tube ... . 

Victor D.O. Off 

Audit 2500 Ohm 

Victer D.<'. Audit 2.500 

K-.;... . $7.95 

$12.50 

D.C. 8000 ohm Cn 

300 V. Field 

D.O. 8000 ohm 300 V. 

. $4*50 

D.C. 800 ohm 110 V. 
Field 12 . 


$7.50 


R.C.A. VICTOR MICROPHONE 


This microphone is furnished with the 
late.st model Uadiola 86 Home recording 
Super-Hetmodyne Receiver and amplifier. 
Do not confuse thi.s mlcropltone with the 
“toy** type as it can be ti.'^ed for many pro- 
fe.ssional and commercial ii.'^es. It is a 
single button "mike” with a gun metal 
finish. It's total length is 6*^" and has 
as standard eejuipment a four foot cord. 

YOUR PRICK 


$2.95 


PENTODE 
ADAPTER 

This Pentode Adap¬ 
ter permit.s the in- 
.sertioii of a type 
247 Pentode Power 
Tube in place of the 
type 245 tube. Sim¬ 
ply remove 245 tube, 
and in.sert tlie Adapter, and 
plug in the 2 47. 

OUR NET PRICE 


FARRAND INDUC¬ 
TOR DYNAMICS 


I’sed on A.C.. 
D.C.. nml Bat¬ 
tery Sets with 
Equal Results. 


9" Model 


12'* Model 


$5.95 

$6.95 


GRENPARK CO., Dept. R.C., 245 Greenwich Street, New York, N. Y. 





















































636 


RADIO-GRAFT 


April, 1932 



9 X 12 Inches 
Over 450 Illus¬ 
trations 
96 pages— 

4-Color Cover 


All that we claim it to be 
and better — 

W E DO not hesitate to say that EVERYDAY SCIENCE AND 
MECHANICS is the finest snentific-techtiical^mechfinicfil-constructiottal 
magazine in the field. Right up-to-the-minute with news flashes of scientific 
events from all parts of the world. Dozens of constructional articles for 
making useful things for the shop, garden and home. Many ideas from which 
you can make things to sell. 

Get this magazine at your newsstand today. Read about the many cash 
prizes which are offered for simple experiments in photography, oddities in 
science, uses of old auto parts, radio experiments, recipes, formulas and others. 

V'f After re.icliMB your first issue, you’ll agree 

Alatl Coat>On I UIJA l I vvnh us th.at EVKRVDAV SCIKNCK AND 

— — — — — — ““ I MKCII.XNICS is all that we claim it to l>e, 

ami lictter. 

Special Offer 

The reguKir vcarly suliscription price to 
KN KUVDAV ’S('IKNXK AND MKCIIAX- 
iC.S is $2.50, ncwsstaml rate $3.00. For 
a limited time only we offer you 

^ Months for ^^ 2 ? 


EVERYDAY SCIENCE AND MECHANICS, ur-432 
100 Park Plata. New Yark. N. Y. 

1 enilnse herewith One Dullar for whhh ymi are to 
iieticl me KVKRYD.vY St'lKNiT: .\ND .MKGH.XMtS 
f.ir the next Klslit Moiitlw. 


I i*|ty and State 

I 


(PnreiRn or ('ansidUn siil»<MTluth>n-« not aeeeiatd 
iit tills rate.) 


CONTENTS for MARCH 

EDITORIAL: 

A Revolution in Foods 
RADIO: 

Olierating Hints for Set Owners 
Police Radio Itistallatioti 
Radio for the Pocket 
Radio Kinks 
Radio Stetliosco^ie 
Radio Makes X'lolin an Orchestra 
Short-Wave Receiver for "Ilam” Bands 
.\STUONOMV: 

Is There Another Innermost Planet? 
AUTOMOTIVE: 

An to Hints 

New .\uloniotive Devices 
Old Auto Parts Prize Contest 
AVIATION: 

Bnilditig a Simple Mmlel Cdider 

Fcathcrw'eight Model Wheels 

I ilider Train 

High-Altitude Mapping 

Machine-( »itn Camera 

Novel Propeller 

Tailless I'rcuch Plane 

BEST 1DE.\. ten DOLLARS FOR THE 
BIOLOGY: 

Sixty Thousand Eyes 
What .\rc We Evolving? 

(. IIEMISTRV: 

Bintsen Burner from Standard Parts 
Chemical Barometer 
Chemistry in the Kitchen 
CIGAR BOXCRAFT $500.00 PRIZE 
CONTEST 
CONSTRUCTION: 

Uomjircssed-.\ir .Model S|>ccd Boat 
Distinctive Furniture Ornaments 
Model Ice. lv;iml and Water Skiff 
Model Railroading 
Pee Wee Antomohile 
.Small Cntcilde Furnace 
Whistling Arrow 
' ELECTRICITY: 

Electrocuting Insect Pests 
New Electrical Devices 
Oscillating Motor 
Radium Rivalled by X-Ray Tube 
Rocks Melt in Cold I'urnacc 
Three Novelty ComiKis.ses 
1 lO ILS EH O LI) M AN AG E .M ENT: 

Helpful Hints 

l.amp from Bottle and Hose 
New Inventions for the Household 
Painting Your Own I lome 
Safety Ladder Hook 
Storage CelLTr Keeps Food Sweet 
Wall Paper, to l..ooscn 
.METAL WORKlNUi: ^ 

Decorative Work in Copper 
IVwtcr Ware (Part It) 

Shop Hints 
MISCELLANEOU.S: 

('oiitrolling San I'raticisco’s Traffic 
Convection .Motor 
I Oimckcry Up-to-date 

Kew Musical Instruments 
Scienti-Mechanics Progress 
ORACLE: 

PATENT ADVICE: 

I'lIOTOGRAPIlV: 

Infra-Red Photography in Darkness 
Trick Photography 

PRIZE CONTEST, $100.00 Cover Picture Title 
SCIENCE AND ITS APPLICATIONS: 

Models of Atoms 
New Light on ILamiliar <)hjects 
Rockets in the Next War 
.Science Makes It Possible 
Science News of the Month 
.Simjile Scientific Amusements 
Sunlight Turnetl Into Power 
X-Ray Microscope Proves Movement of 
Electrons 

SCIENCE Ff)RCM 

SCIENTIFIC BOOKS, Review of New 
lELEVISlON: 

Monitoring Television 
Television on a Light-Beam 
Twenty-Four-I'oot Image 
WOODMORKING: 

.\matciir Woodworking ('ourse 
Book Rack 

Buzz Saw from f)ld .Sewing Machine 

('.ahinct Easily .Made 

Diving Wheel for Swimmers 

Five-Compartment Lamp 

M.nnging Mirror 

Living Room Table 

Shop Hints 

WRINKLES. RECIPES and FORMULAS 
('ONSTUUt'TIONAI. ARTICLES 
.As always, there are too many of these to 
list at length: articles on wood turning and 
woodworking; moilel making; sheet metal work; 
scientific and chemical cxiierimctits; convenient 
and {irofitable hints for house decoration and 
furnishing: radio, etc. 


I 













APRIL SPECIALS!! 


N otice our important New departure In announcing Special 
values. Every month we will show on this page certain STAR. ★ 
items, wliich are NOT LISTED IN OUR CAT VLOt;. These are all 
specials of which the 4|uantities on Iianil are not suflicieiit to cata¬ 
log them. Once sold out^ ;io more can he had. 


Slop SHOPPING. The lowest prices are right on this page. 
Ao tme ii/if/crse/Zs us. ^e meet any price on ANY NEW Mer¬ 
chandise. Ortler direct from this page and save money. lOtK/c 
sati»faction on everv transaction. Take advantage of these special 
offers. ORDER NiiW. TODAY. 



NEW! 

‘♦LITTLE 
CIAN r* 
DYNAMIC 
SPEAKER 

Alisuliitely the shiall* 
est (lyimmiu siicaker 
ihHt will wliIistatKl 
tlic strain of niixlftii 
otit|»nt |K)»t‘r tulii-v. 
ever inaiiiifa<tnrt»il. 
^nltalilc fur u<r nn iiitaitot. iiurtaltio aii<I 
autiiniohJU* rrct'hiTS. Measures lint n'i in. 
loiik oM‘r all. liHViio^ a -tH In. <lla|i1irH;:in 
and wriKlilti;: hut I llt'i. The iJlanf* 

lias. iirHiT list, atinally ll(KHk‘<l a leii runtii 
iiliai'tineiii wUli faiihriilly rei-riHliictii rnii'lr 
of lirlually original tone (]Ualiiy. Fieltl 
lUnilitiu hits a resistaiue of 250n tihin.s anil 
may tIuTofon* hr • rnTi:i7.i’t{ hy U'linr it as a 
filler elioke In the imwcr park, Iherehy srrv. 
Iio: a iloiihir pm pose. This last feature 
makes llie 'T.ltllr niatil*' excellently siilleil 
for iNirtahle A.t', sets, slliie It does away 
with lllier cliokei ami thus with i-ontider- 
ahle weight. Eniili ped with htnll-lii ontpiit 
tran.sfnrmer to work from aiiv stiiiidaril out • 
put power tube arrangement. S|ieilfy the 
|HiWi r tnhc or tnhes lUed when onlerlnK. 
HhipiiliiK w'oUdit 5 Iba. List Price $6v50. 
No. 1549. LITTLE GIANT DY- ^2 gQ 


NEW! NEW! 

SYNCHKOM VTIC KLEt'TUIC 
CLOCK 

Xerer was such a first 
clas.s electric <iijrk '>iiM 
at sui'h a rldlculoiisly low 
Price 1 An cirri rlr tinek 
using the famous syn- 
:hromatie movement. 

Naval uhseriatory linio 
rUtlit from yuur 11:.: lit 
MK-ket! .No sprlti/ to 
wliiil. no li.ttt«ric>. .Never 
out of order. Liihrlearnl for a life time at 
hi* factoiy ihe el it ire liiou-hienl with Its 
wliite-eiiHiiiclcil dial and ariisiic nuiiiherim: 
i-* enclosed In a ilii'-lpiu i( nild ^lioekpim.f 
:;<'iiiiiiie iiiolilcd Jtakellte case The lase |> 
if walnitt hruwii niiish witli sliiilile hut 
latcliini: (lesi;:n. Tor lift \«jlt<, ilti <•>«*[«■ ,\.f 
*iperiitloii only. Cnmpleit with cord and at 
lacltmeiit pin-. Hize I\Vi l-lu 

1 Ih. Service men now sell these fine lineks 
>> tlie liiindreiU. r,e the first in >oiir hicaiiiv 
to handle them. 

List Price $3.00. 

No. 1689—Synchro malic Electric 
Clock. Your Price . 



$ 1.00 



NAMIC SPEAKER Your Price 


★UTAH AC. DYNAMIC 
SPEAKER—Only a Few Left 

110'volt. dO-cyi le 
llkhl Jsucket 
aiihldy for field 
excitation w I t li 
Westlnuhouse ilry 
r e c I f i e r. 

9 in. hleii. 
in. wide. 7% in. 
deep. Speaker 
1 oincs r*at'kcd In 
wiHiden crate. 

Wiluht 11* lbs. It 
Is one Ilf tlie 
must powerful as 
well as best re- 
priJdUi*ers in the market. 

List Price. $50.00. 

Ne. S P. 1506—Your Special Price 



9-Inch rone. 

$7.45 


★ FARADON 4-MFD. FILTER 
CONDENSER 

Iler*'^ Is just tlir enn- 
Jcn.>^i'r for constniclinu 
liui>6 filters. In Some ca.<i‘.< 
o n e I'onden.scr l■llllncclcll ' 
aiToss the line or iiisiru- 
nu nt will be .>.ufneient. How 
ever in nio.sl cuminei(‘ial 
filters tliere are two foil' 
di'nsera lonneetcil in ser¬ 
ies; the Center-tap helm: 
Krrinndeil ami the two n*- 
tnaii itiK leads mltnectcd 
acrr.ss the licht line or the Inierference- 
lirmlncln}: att|taratn>. Ihtt up in a neat, 
hlaek-eiiaiiicled i ase with tinned lues for 
solderim: i-ortnection>. J" Id-h 
Uiilv X deep. Wnrklim potential Hun 

lolt^ n.f Ship, wt o ih>. List Price $7.50. 
No. S.P. 9062— Faradon 4 Mfd. <1 Cfk 
Filter Condenser. Your Price 



NEW RESONANCE TUNING 
.METERS 

Tills ilium iou.s device INDI¬ 
CATES VISUALLY wlii-n a 
siiitiuii Ls e.xai tl.v "tiiiieil In 
on-1 he dot.** Iticelver I- tuii-d 
to its iiio.'t critical re-.oiiatice 
lM>ini fur any given elation 
when needle swings to farih- 
eai position. Si-r'icenieti piolit 
by luNtalling these incur.-, in 
acts whlrh are iiol so e<inlp|ied. 

Have only scales and pointers visible tlirnngh 
an e.>ciJlcl)euii plate. I'seil hi iiew .'■ttruin- 
Jiert; I'arlHoii 

EXCELLENT TUNING DEVICE FOR 
SHORT-WAVE RECEIVERS. Tue e.Mreiiol.v 
sharp toiditg shorl'wair ■^tatioii^ ate iriv 
ea-iiy lUUiT'i-d h^i till- \Uiial iiidii atoi wlieie 
du- car usually inlxses them. Ka^il.i lii'-tallcd 
on any rcrclver hy pla<‘ing it in -oth*' with 
tiu' plan Ilf the powvr tnhc. Shipping wt. 

Ih -tiaihihle In two st>ie,s. 

TM‘I03—(1 Ihmtratedl Knamel flidslied tllal- 
llghted from flat >idc of (he eavi* uier the 

toil of (he* dial. 

TM-100 Translucent dial—lighted fr<,ni 
rear win.inw Your Price 
List Price $1.50. 

Escutcheon Plate .$.25 extra 

Pilot light and bracket $.30 extra 


$.90 


FREE 76 Page Radio Treatise No. 24 



\ Xew Hook-Ups. etc. 
675 Illustrations. 


Tlic now WlntiT cilllhin of mir RADIO SKU\T( B 
THB.ViiSB, twice as large as nur former one. has 
jUst come nff the pres-. It U iKWitlvdy the 
Kreatesi luaik in print- .NOT .ir.ST A fATALt'D 
It Contains a large editorial section—a vcrltalrle 
IwHik In Itself with vahiahle infnrmatirM) NOT 
FOUND ANYWHERE ELSE. Among Uic wealth 
of new teriiidr-al Information listed in the editorial 
Wtioiis are the foll.iwiiig: Ip:p.» rmiiplete Uadlo- 
tron t'liaracterlutlcs SHORT-WAVE TUNERS arxl 
PHONO-PICKUPS.— I'oiistniciiotiHl Data of SER. 
VICEMEN S test OSCILLATOR—ALL ABOUT 
CONTROLS—short-wave ADAPTERS 
AND converters — CONSTRUCTING A 3- 
SHORT-WAVE CONVERTER. 
—M^OOERNIZING OLD RADIO SETS.—LATEST 
lyf pentode tubes.— 
RECEIVERS.—VACUUM TUBES 
TREATISE.— Ami dozens of new radio evjMTi- 
mein-. hints to J^ervicemcn. vahiahle tables of use¬ 
ful data. etc., etc. 

This hook Is not just another catalog hut a 
verltahlc mint of radio information which will |jo 
of infinite and everlasting value to yuu. 

WRITE today. Enclose 2 cents for postage. 

Trealise sent by return mail. 



-MONTHS GUARANTEED NEONTRON TUBES 

Sold (01 H 6 MONTHS KHEK UKIM..\( K.ML'.NT tll ARANTEB 
HASIS. put »VI dim; Tl JlE l.lt;ilT.S| All tubes are carefully 
meter-tested before shipment, and carefnlly packed Do not 
Confuse these I ill ill qiWMTY tubes with utp other ‘’Inw 
priced tnhes—onr low prices are iHfSsible hera-we we do 
\‘t»U .MB huHineas! 


Choice 
226 
227 
i:iA 
201A 

60c ea. [ 


ritolcenf 

Choice 

Chfllco 

112.\ 

215 

222 

2i)0.\-Ui9X 

280 

210 

1991’V-120 

171 

250 

221 


281 

69c ea. 

i 70c ea. 

1 1.58 ea. 


Choir 

230 

231 

232 


NEW 


t’liolrO 

23:1 
217 
23S 
236 37 

5 :. I 


1.08 ea. I 1.08 ea. 



NEW 


World-Wide Short-Wave Set 

VOT A CONVERTER 
A iierfcct ratlio 
sliort-wu\e receiver 
for use hct^^eeii l.H 
and 21)0 im-lers. To 
put Into o|itratli»n. 
connect antenna, 

Knonid. l.■-voi! • IP' 
and two .Nti. 6 .iry 
fell “.V’* haiterles, 
and hea<l]dintii's to 

the iwists iirov idl'd, 

J'lilg ill a i.vpc *30 
tidie, iiiid tone in! 

.Ml Ingcidiiiis I ir- 
'iill iiiaUc.s pie.>i- 

“.I shigle-windlnR plirg-ln design, 

lids little iii'-triimcnt has the same sensitiv¬ 
ity ns ninny Idg. side.ded short wave nrelv • 
ers i-osthig ten tiiins as much. .\ (lower 
am pi i Her in.vy !»♦* added for any degree of 
viihtliu*. Complete with 4 phig-ln nilD. 
Mas fine veinler dial for irecisn.n tuidpg. 
Never has a first class short-wave set sold 
for so little money. This Elioii-UaVe set 
mea.sures .'ii-jxrxl In. Iilgli. over all 6hlli 
weight, 3 lbs. List i rlcc. $12.50. 

No. 1666— World Wide S..W. Set. CC 0 5 

Your price. 



R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 

Jlii-le niliunally ■iI.rrtlM.I tube, are euaraiHviJ r.N'roMHTIO.NAl.hY fur all iimiitlu. 
The prices are slightly higher than oiir .NKtcNTlltiXS |>ecau>e these tubes are uf much 
better (lualUy. jvee liatliig above for tube iiUiiiliers. 

Clioico f Choice I Choice | 4'hoice | Choice | Choice 

Price I Price ] Price I Price j Price I Price 

63c I 80e ' 75c ' $1.76 I $1.15 $t.i5 


★ “ P O U 0 X ” 

2-VOLT stora(;e cell 

5 Ampere-Hours—For 2*Volt Tubes 

y Om* such unit will light 

■d* ■ % a two-volt battery tube 

- for 75 hours continuously. 

If "'Jll handle two 2-vidt 

f Tr, tnht*a f..r 3.'. hours, et. 

.-t-Jb up in a traiidiarent 

(fmipu.sttlull mritainer witli 
twii niin-corniding terini 
inds clearly niarke<l a' to 
polarity. Easily reeinirge-l 
cither directly from a lln 
Vult DC, lilt,- in siTics 

with a hi wjitt (*le«trie 

light l»ii|l» or from an ‘ 

ellininiitor In *<« ries witli 

a 12 ohm 2 watt risi'tor. Excellent fur n^e 

in any circuit reiinirlng a sfeinly «n*urie uf 
iiirretd. 3" wide .x C* high x thick. 

ln<tru(Tions inehided. Shiti wi 2 lfi.s. 

List Price $4.50 

No. S.P. 9060—Porox 2 Volt Storage 4* on 
Cell. Your Price •P-OU 






★ 6-VOLT BATTERY PHONG- 
MOTOR 

At last a REAL 
battery motor 
disigned c'ipei i- 
ally t«> meet the 
needs of >emi- 
ia»rtahle and 
hurtahU* fttl 
ilrev, sVAtems especially insialUiions on nniv- 
Ing Vflileli*'. It will eaMty and ccofiondcallv 
clierHtc fioui G v,»|t M.ir.iCv liutfei.v 01 ||„. 

eiinoaliMi ht tlrv celJ*;. Dntw< very litllt- 
i‘urrent. Tlie entire motor flexibly pivot- 
I'tl N|M(ti a I a'I met. 1 1 frarin* anti ia iidtl taut 
at all times, hy h 4 oriipeiKating spring, tliiu 
assuring p4i.A It I vv contact of the frUthoi drive 
gear against the insitle rlin uf the turntalile. 

Till- artaiigeinciit wa.. dt'signed to over- 
i-oinc C'c ctrecta of tonnpM ami jars experl- 
4tMv| by nintiiK' Vehlflcs. The luolt.r !>. solil 
oiiipleie with 10 hi. tiirntahle, mounting 
pla e am] motor -winh ami s-tieetl control 
Shipping weight la Ihs List Price, $15 00. 
No. SP9058—6-Volt Battery 
Phone Motor. Your Price 



★ VERSATILE RORTAHLE 
Rl RLIC ADDRESS SYSTEM 

Comprises Microphone, 

Loftin.White Ampif. 
f I 0 r and Dynamic 
Speaker, 

.\ rec<idly 

C4,||||d,-|t ,1 

all-electric 
A C ik - 
velopiDcnt 
incoipiiraU 
mg all the 
ten till CH 
aritl ad¬ 
vantages of 
till* ihrrct-riiiipict] 
l.i.ftiti'Widte .\m- 
pllllcr priiiiiple. 

The aiiiiilincr is a high analitv two stage 
ji.li, lulling some RADICALLY NEW IDEAS 
IN AUDIO FREQUENCY AMPLIFICA¬ 
TION and empl'iyiMg l-’27. l-‘4.*i power 

tulle ami l-’vn fnll-wave rctidlei. It Is re- 
markahly free from .\.C. Iiiiiii. 

The design D adaptiihle to all punaise . 
I.C., iiiicrnplione, r.idio .'itid iilionoKraph 
Jlaa an iindlsiorted fwiwer mdpiit of aiipro.xl- 
niHtely 3.- watts; SUFFICIENT TO OPER¬ 
ATE FROM 2 TO 3 ADDITIONAL DY¬ 
NAMIC SPEAKERS. 

The jMirtalile address system U sold COM¬ 
PLETE WITH THE NEW RX.A.-VICTOR 
HAND MICROPHONE; a stunlliy cun 
.-.tnicteil unit wlihli will withstaml a lot ot 
rough handling. 

Put UP in a single compact and perfectly 
balanced carrying case, the fruiit of which 
is milizcil as a battle for the sclf-eoid a lilt'd 
d>mimic siieakcr. Coroidete with ndcroiihont* 
and ai'rc'.sorh's the WelKlit is only 30 imund^. 
Knr 5U-dU cycles. lHJ-21) volts A.C. OImtU- 
titin. Sliiiiliiiu weight 38 jiuuuds. 

List Price. $75.00 

No. S.P.9063—Veriatilo Portable Addross 
System. Your Price, complete COC Cr| 
with microphone . ^ZO.OU 



$2.50 


★ R.C.A.-VICTOR HAND 
MICROPHONE 

TjiO most ruggedly construct- 
eil haiMl mh'rnlihone ever ■■■*»■ ■ 

manttfai tnred. There Is not an- _ 

other Ilf it.s kind that is ‘lulte 
a.s sensitive. Dc-^igned espee- 
ially for liutnc ri’i'orillng am! 

|iers4inal cntcrtalnmctit. Ue- 
ipiires hilt H 22 * 5 ! volt battery 
to iipera'e. Easily intinectcd to 
any raillo ur amplifier in a 
few' niinutL's This unit !s 
essentially a alntle button 
carbon nihTopImnt* — aenusti- 
ciilly centered in a stout 
nii’tal housing whirh serves the tlual purpose 
of pnito'tliiii iiml md’*c shielding. Responds 
indiscriminately to all speech and music 
frequencies. Ifai a hiuli D C. rc-^lstam e 
aiKl inav thert-fure he shiintcil diretily 
arrus.i the grhi and rathr.de uf the detccbir 
tdlie without employing a cotitillng trans* 
fitriucr. Sohl complete witti 6 ft eonnectliig 
calih'. Shipping weight, two puiimis. List 
Price, $10.00. 

No. S.P. 9064—R C.A.-Victor 7 K 

Hand Microphone. Your price ^ 

Screen Grid (*ap Connectors 

N’ewest SCREEX CHID 
»‘.\l* Small, ni'Ht hi aj - _ 

learam-f and nigge*ll> con- 
Mrui tetl. s'ark iiei e.<isiiy W|1 
In •lervliH' Wtirk. Sidil only ^ ^ 
ill lutx uf 12 or more, Slii|>- 
king weight I oz. 

No. 1672—Screen Grid Cab Con- ^ lO 

nector. Your price.Dozen “ 


i^Guaranteed 8-Mfd. Electro¬ 
lytic Condensers 

.luiTlcioiitty used In many parts of 
iiiiv It.F. or .V.r. ein uit’'. in laiwer 
packs, in ilynamlr sneaker*, they 
will perform miracles in eliminatinj 
any trace of objectionable A.C. hum 
or 4i|iier iniidi'ntal di^turlmrii'i'^. 

Th4"*e electrolytic eondei 'iers !ir<j 
particularly rcciumni'iidcil fur 2*'0 
p)w«'i paiks. When' tlie wtirkhi; 

voltage of ... .\ c\ D SIPI 

\olf-, twi. chetndytic cimden^tTH m 
.'•erk' will stand iiji imlcfinlti'ly. 

EiMlIy muunti’d tlirougli the use __ 

of a liayoiK't Socket base which is 
ciiulppod with a ’‘positive contact” pQ| 

sprin.:. Totally shielded and pn.- I 

ti'ited hy a copiwr ('an. .Sliiniilng 
weight- -I Ih. List Price. $2.30. 

No, SP9054—Guaranteed 8 Mid. Elec-C ACk 
trolytic Condenser. Your Price. . 


WE ARE A WHOLESALE IIOITSE ANn CAN¬ 

NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. ahtpment in deaired. pleane remit 20% 
remittance, w’hich must accompany a|| orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order—certified check—I'. S. stamps. 


Radio Trading Co. 
25 West Broadway 
New York, N. Y. 


ORDER FROM THIS PACE. You will find special 
prices from time to time in this marazine. Cet our 
bir FREE catalog for the irreatest Radio Barjrsins. 

Should you wish Koods shipped by parcel post» be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 



















































BE THE BOSS OF YOUR OWN 



A slender silk-covered cord runs from antenna and 
ground posts (fto connection uitb pouer uiring) to the 
neat, entirely insulated push button of the BLAH BLAH 
ELIMINATOR, which can be carried anywhere—to the 
customer’s armchair, ironing board, or under the din¬ 
ing table. One sample, to everyone (note this protection} 
$1.00 postpaid; to dealers and service men only, Yz 
dozen $4.o0, 1 dozen $7.00 postpaid. Cash in advance; 
no accounts opened. Money promptly rejunded on re¬ 
turn of any sample in perfect condition within ten days. 


COMPO MFG. CO., 


RADIO 


HERE’S 
THE 

SERVICE 
MAN’S BEST SELLER 

Doubles tbe Enjoyment 
from Any Radio 

BLAH BLAH 
ELIMINATOR 

IlA AYHE you tliink a “good” broadcast 
receiver is a sharp-tuning, sensitive 
one with good tone fidelity. But that cus¬ 
tomer of yours —what does he think? Show 
him a radio that lie can “shut up” at the 
touch of a luitton, without getting up from 
his chair, wlienever it starts a volley of 
whatever he may call “blah.” There^s <t 
regular radio —that’s what Mr. and Mrs. 
CiJSlomer will think—and especially when 
the telephone rings! 

hy not convert tlieir old radio into a 
“regular” one, charging them only $1.00 
for the BLAH BLAH ELIMINATOR and 
50 cents for your installation ?—over half 
of which total represents your profit. 

Think of the market —everybody that 
has a radio! Tell them in a minute what it 
will do —demonstrate it on any set in an¬ 
other minute. Sell only ten a day—install 
them on tlie spot, they’re small and light to 
carry—and you have a mighty nice in¬ 
come, besides whatever else you take in. 

Send for your initial supply today—he the 
first in your community to offer this serv¬ 
ice that will be talked about at every gath¬ 
ering! 

Ctiicago 


1255A S. Michigan Ave., 
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$ Prices YOU can make ^ 
a REAL profit on! ^ 


GENERAL ELECTRIC 
Phonograph Induction Motor 
With 12 Inch Turntable 

Dpsignctl to meet the demxind for a reliable, nolselesa 
anrl non Interfering olectrirally operated turntable for 
Phonngrablis and ra.diQ-phonO(;rai>li ronibl nations. Has 
4loii»i!(> phase, rompoiind wound induetlon colls and disc 
IVPe balanced armature, assuring quiet, smooth operation. 

Governor con- _ 

trolled by lever 
and f riel ion 
disc, .setting of \ 
vebicb aiiPlies '1^ 
proper (ortpie ^ 
for It. V. M. 

Const rueteri of 
the flnest of 
electrical and 
III e c li a n ical 
parts. Equip¬ 
ped with 12 
inch turntable. 

For 110 Volt. 

AC. 



$7.50 



KOLSTER 
245 Push Pull 
POWER 
AMPLIFIER 

and 

SPEAKER 

ran he used with any 
, tuner—for lUi-U'i volt 

60 cycle A. C. The amplifier has tw^ stages using 
the. 227 In the first and two *ila lubes in the push null 
stage. With a 280 reiiiiUT. Kolster 1>. C Hynamie 
Speaker to match. $1.1)5 extra. D. C. 1 ccc Tiinrc 
Field Resistance -dUO ohms containing 
output tran.sfornier. Sold separately, ^ ■ 3 OC 
without speaker. If desired 


Genuine PHILCO Power 
Transformers 

Phllco Purl No. 3jl6, for Pblleo Models Co. 76, 77. 
<»A and nthers using following Tubes' li'****!. 

2-215. 1-280. 


An excellent repLacement trans¬ 
former for most .standard sets. 

fJreen and black wires. 125 V. 

Yellow wire C.T. of 7 and 0. 

Secondary connections shown on 

diagram. 

Size: in. I ^ 2 • 3 ^ 

long. in. 4 « 5 4 6 « 

wide. 5H in. 7 4 8 « 

high. 0 9 i0« 

t and 2—5 V, (280); 3—C.T. 
of High; 4 and 5—High V,; 
6 and 10—2«/* V. (245); ft— 
C.T. of 6 and 10: 7 and 9—2'* 
(227), 



$3-15 



OUR PRICE 


$2.10 


Condenser Block for 
Majestic 
“B’’ Eliminator 

Rt^placcment for defective 
blocks in “B” Eliminators — 
identical in electrical character¬ 
istics and outside dimensions. 
Can also be used in any make 
“B” Eliminator as well as most 
power packs 


Kolster K-6 Speaker 


Magnetic type cone speaker. 
Iti-markable tone quality, vol¬ 
ume to spare. Reautifully carved, 
fine Walnut cahluet. Equipped 
with highly .sensitive oversize 
magnet and driving unit. Failli- 
ful reproduclion from the faint¬ 
est whisper to fullest volume of a 
brass band. 

List $20.00 

OUR 
PRICE 


i.uu 

$3-35 



R. C. A. Loudspeaker 103 

A l>cautiful speaker, superb in its 
faithful reproiliiction. Molded 
frame and pedestal resemble hand 
carved oak. Mechai^ism concealed 
by attractive tapestry. 

(Genuine R.C.A.) 

List $18.00 

OUR PRICE_ 



$343 


JENSEN SPEAKER 
Electro-Dynamic 


(Model D70C) 

10 in. "Concert” D.C. 

These hum-free units contain suitable 
PU'h-pulI transformers and conneet 
ilirectly to the set—no outside wires 
2>qi) ohm Held. 8 ohm voice 
coil A.-i moti standard 
set.s are built for l>.C. 

«pc.ikers of this ohniage. 
the possibilities for rc- 
id ti enient with thl.s really 
good speaker are unllmUcd. 

Act quickly, 

limited. 

OUR PRICE 


Fixed Pigtail Resistors 


Quantity 

$8.95 



500 

1.000 

1,500 

l.HOO 

1,000 

1,700 

5,000 

OUR PRICE 


OHMS 

10,000 

15,000 

20,000 

25.000 

30,000 

10,000 

60,000 


45c 


75.000 

100.000 

12.5.000 

150.000 

250.000 

1 Megnhiii 

2 Megohms 

PER DOZ, 


Atwater-Kent Condenser & 
Filter Block 

For Mndel 37 and 38 Sets 
Ideal filtering system for ANY! 
make A. C, set usinK 171-A | 
tube*. Contains proper chokes 
and high voltage condensers, 
riexible wire Colored leads 
BJime as Original. 

TTOOK ITI» 

Green wire to 2R0, black to R,F. plate, yellow' 
to Power Tube plate, wliite to first audio by- 
l^ass. white to C.HV of 226 resistance, red to de¬ 
tector plate. Wire from can to ground. 

OUR PRICE___ 



$ 2.40 


LC.A. Test Leads— ‘ho 

dealer or service¬ 
man. Unsurpassed for testing sets and tracing shorts, 
opens and other common defects. Easily at- 
tached to testing meter or electrical apparatus. 


A. C. DAYTON FLEWELLING 
SHORT WAVE ADAPTER 

A.C. AND D.C. TYPES This reniarkahlo complete 
arhiliter m:ikps -a Short Wave Receiver out of any .^et 
without chftnKe if wirlnl. Short wave reeeption covering 
1H to HI meterii is areoiuPllsbed by 3 plug-in colls with 
non-corrosive nlckitl plated i>rongs. which give positive 
contact. Then* U nothing else to buy. The adapter is 
housed in a mahogany fin¬ 
ished i-ahinet. fTasy tun¬ 
ing with slow motion, 
smooth, vernier dial. 

>rn<lel A-C T'V. For sets 
using rv 227 A.C. tubes 
as first RF Amplifier or in 
the rlfti’clor swket. 

Model h t’ rX. For .scLs 
using rx 2)11 A. liX-109. 

WD ll. or A.C, 226 type 
tubes. 

List Price $15 
OUR PRICE FOR 
AC. OR D.C. model 

$4.75 # 



T. C. A. PUSH-PULL INPUT 
AUDIO 
TRANS¬ 
FORMER 

Standard replacement 
tran.sformcr bir I’usli- 
I’ull forniatton u.slng 
171. 2-15. ami 256 

tyiie tubes. Core of 
permalloy steel lam¬ 
inations Imuiiil by 
tiiounting brackets 
wbirh serve )(S shield. 

Dimensions; 2\2\3H in. 

OUR PRICE __ 



90C 


Victor ABC Power Transformer 


For use with 6-226. 
•>-245. 1-227 ani! 1-280 

tubes. Magnetically 
shielded preventing hum. 
Can safely be overloarl- 
ed 30'*r. ITigh voltages, 
400 volts at 150 mils on 
cither side of center 
lap. Extra large ca^te 
especially designed to 
prevent overheating. 

No. 1—Center tap of 9. 11— 
volts). 

No 2. 4—214 VoU.3. 

No. 5.^7—I In. V. Iligli amp. 

xVb. 6—Primary (llO V. 
Input) 

,\o. 8—C'enter tap of 12, 17 

12 >'2 V.‘ 

Vo. !). 14—5 Volts (280). 

No. 10. 15--HiKh volt n sup- 
ply. 

No. 16—Center tap of above. 
No. 12. 17—2Vj in. volt 3 high 
amp. (221). 



Size: 4V;;x5x5V4 inches. 
Can be used for any 
power amplifier using 
245 Tulies. 


OUR 

PRICE 


$1.95 


FREE Catalog -means money to you 

These are only a few samples of the values to 
he found in mtr catairtg. It is full of items on 
which you can make from 50% to 360'J profit. 
And the best of them is. they are sound, well 
known» trademarked articles you can depend 
upon. 

Send 20% with the order and articles will be 
shipped Order any of the above ar¬ 

ticles direct from this page. Ami he sure to 
ask for the catal4»g. It means monev to you? 

RADIO CIRCULAR CO. 

225 Varick St- New York City 


ORDER DIRECT,,, from this page! 


RADIO CIRCULAR CO., 225 Varick Street. New York City 

. This 20% of iicnH lixtifd l*elow. I >%ill pay* balance Ufioii receipt of merchandise. 


Eiiclojcd find $ 


TEAR IT OUT NOW! 


Send for FREE catalog! 


We regret that we cannot accept orders under $3.00 


RADIO CIRCULAR CO. ' 

■ 225 Varick Street. New York City | 

■ Plcaae senil me your ralalog of radio l> 3 rKalnt 1 ran | 

g make a profit on. ^ 

I I nndertlatiii this ol>liga1es me in no way, ■ 


Name.. 
Addreis.. 


Name 

Iddreit 


Q Also pi rase semi catalog. ■ Ciry 


State 
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Be a Radio Expert 

Many Make 

^50 


to 


$iOO 

a Week 


,T. E. Smitb. l*rcsidcnt* 
National Radio Institute, 
ttie man v.iio n.’ts directed 
the Home-Study traioinft 
of more men for tbe 
Radio Industry tlian any 
other man in America. 


Tll^aialiott at Home inYmr Spare^me 
formSlO -TELEVISIOW-TAIKING MOVIES 


Ship 

Operating 

Radio operators on 
ships see the world 
free and pot pood 
pay plus expenses. 


Broadcasting 

Stations 

Employ trained men 
continually for jobs 
payiiip up to $5,000 
a year. 


Aircraft 

Radio 

Aviation is nood- 
inp more and more 
trained Radio men. 
Operators employed 
tlironph Civil Serv- 
iee Commission 
earn $1,020 to 
$2,800 a year. 



Talking 


Movies 

An invention made 
possible by Radio. 
Offers ninny fine 
jolis to well-trained 
Radio men, pnyinp 
$75 to $200 a week. 




Television 

The coming field 
of many great op¬ 
portunities is cov¬ 
ered by my course. 


If you are dissatisfied with your present job, if 
you are struggling .along in a rut with little or 
no prospect of anything better than a skinny pay 
envelope — clip the coupon NOW. Get niy big 
FREE book on the opportunities in Radio. Read 
how quickly you can learn at home in your spare 
time to be a Radio Expert—wliat good jobs my 
graduates have been getting — real jobs with real 
futures. 

Many Radio Experts Make $SO to $100 a Week 

In about ten years l!ie Radio Industry has 
grown from a $2,000,000 to hundreds of millions 
of dollars. Over 300,000 jobs have been created 
by this growth, and thousands more will be 
created by its continued development. Many men 
and young men with the right training — the kind 
of training I give .vou in the X.R.I. course — have 
stepped into Radio at two and three times their 
former salaries. 

Get Ready Now for Jobs Like These 

llriiudciisfiii;r siutjoiL'j iKst* operators, stutioii nian- 

apeiv, and pay up to *.'>,000 a year. Mainifactun^rs ciMitinually 
enuiloy iesiei>, iiispectors, foremen, eiipiiioerv, seivice men, 
biivers, tor jobs paniip up tn $0,000 a year. Radio ()|ier.itore 
on sliips enjov lift*, sec tlio world, with biiard ami Imlpiiip fri*e, 
and pel pooil’ pay lic«idOK. Heaters and jobbers eniplny sen ice 
men, laitosmeii, buyers, managers, and pay up to $100 a week. 
My Imok tells you about ilu‘sc and many other kinds of interest¬ 
ing railio jobs. 

Many N. R. 1. Men Have Make $XOO to $1000 
In Spare Time While Learning 

The day wu ein-ol) >vith me I'll show you how to do 2S 
jobs, conimon in most every neipliliorhood, for spaie time 
niomy- Tliixjugliout yoiir course I Bcnd you infonnation on 
servicing jiopiilar makes of sers; 1 give yon the plans and 
ideas that have made $200 to $1,000 for N.R.l. students in 
iheir span* time wliile studying. My course is famous os the 
coui'se* that pays for itself. 


Special Free Offer 

^*28 Tested Methods for Making 
Extra Money** 

In aiUUtion to my blK free hook ‘"Rich 
Rewards In Radio,*' I'll send you ray 
raiunhie msniiat '“J8 Tested Methods for 
.Maklrm K^tra .Money,” Never hefore 
aiallable except to students. Now. for 
a limited time, it is free to readers of 
this i|iiHfa7.ine. How to make a Kood 
baffto for eone si»cakcrs, how to reduce 
hniii in externally fed dynamic speak¬ 
ers. how to operate 25 cycle apiuratus 
on HO cycle current, Inwv to oiicrale 
no V. A. receivers on 1), how 
to shlehl sets from local interference 
are live of the subjects covered. There 
are 23 others. Oei this \aluaUle book 
by mailing the coupon now. 



Talking Movies, Television, Aircraft Radio 
Included in N. R. 1* Training 

Special training in Talking Movies, Television 
and home Television experiments. Radio’s use in 
Aviation. Servicing and Merchandising Sets. 
Hroadcasting. Commercial and Ship Stations are 
included. I am so sure that N.R.l. can train you 
satisfactorily that I will agree in writing to refund 
every penny of your tuition if you are not satisfied 
with my Lessons and Instruction Service upon 
completion. 


64-Page Book of Information FREE 

Get your copy today. It tells you where Radio’s 
good jobs are, wliat they pay, tells you about 
my course, what others who have taken it are 
doing and making. Find 
out wliat Radio offers you 
without the slightest obli¬ 
gation. ACT NOW! 

J. E. SMITH, President 
National Radio Institute 
Dept. 2DX 
Washington, D. C. 


THIS COUPON IS COOD for 





^nm 


J. E. SMITH, President 
National Radio Institute, Dept. 2DX 
Washington, D. C. 

Dear Mr. Smith: . , o i 

I want lo tako ail vantage of your *l>ecial Oliei'. 6>eii«i me 
vour two b«t>ks —28 Tosteil Methods in Making Kxtru Money ’ 
liiid “Rieh Rewant in Radio." I umlerstand this tines not 
obligate me and tJiat no wilcsman will call. 

Name . 


Address . 

City . State.. 






































A CORNER OF THE AUTOMATIC FLARE AND MOUNT DEPARTMENT 
Triad Mfg, Co., Plant No* 1 


Tlicre 
is real 
change in 
every part of 
the ratlio hns- 
incss. A change 
which can hring 
gieal henetits to yon 
Kadio la-ceivcrs arc he- 
ing sold for a ^ 

unfortunately inatiy of them 
are with inferior tuf>cs. 

when they are sold. Non can 
make a real friend of the pnr 
cl.aser of every snth receiver h> 

filling all his sockets witli good tnlas. 
i; It that is not the whole !?tory. 

'Die Triad Mfg- Co. is the first man.. 

(act ror o i.-c^ <'* vital part vott 

tne, play Mt -‘'-..Scr- a ^ 

B;;a.cr mm'l.er ,',( users pi Triad 

you to sell them. 

triads have always 

. BEEN GOOD TUBES 

^ The nirectors of the Tria.l Mfft. Co. have 

hceii ill 'he tiilie husines;- for many 
They .are in 

’"t^V'Tr'ol.l'.nV yen ^'ave to hce H-ey l'«ve 
iuMuntant nint of ladn* service 

'tyoN-ou'kuory that of the "’•''i""* 

'Those’datuaKcd ... 

“■r/iad Tuhes' tl ; e.tnu is re.uarkahly low 
‘7. nuts! Indicate what 

made to mean to yoni humess. 


certified triad tubes 


These new tubes arc heing made specially 
fgr servicemen. I'liey arc going lo you right 
from the factory, T liey arc packed with an 
engineering coni»on which indicates exactly 
\that their cmistants arc alter they have 
been permitted to age and have then hc-en 
chcckeil for the second tiint.. This assures 
yon of their licing ahscdniely correct, in 
every detail. It a<-iires yon of satisfierl 
customers. It .1 '^nrv* yon of a peniianent. 
piotitahle linsiiie*s. 

Ami yun can have tliosvr tiilie*. at no In- 
creasc'tl co t. In fact, tinder mo't c nitlilions 
you can Inty them at a great saving. In 
other words. TRI \ l> is olTering you an 
opportunity to give your cnsiomers greater 
satisfaction at the same time yun make a 
greater profit out of every sale. 


YOU CAN BECOME A TRIAD 
REPRESENTATIVE 


W)ille it iR life piiriMMe of ttic Triad Company to 
co(»jn*ratr witli nit Serviretiicit. it i* nPo dvRlriifilc to 
be <iiri* (lint i iery scrvicnnjiii wIki 8«‘1Is Cl'-U'l’11' 

Tltl.M* rrUKS win not fi ul that evi i. mher ser- 
vipcniaii in his vh inity < .m «(miin'ic wnii Innt. YOU 
ARE TO BE PROTECTED and ue will detinitely 
limit the iiiinih<r <a iinu in itny o e c tloa. win will 
tv !* iiilr 1 (,« |.ii-. h;i-f rKita II- IKII '' Ui.MKS on 

thi'^ rew. ijioneji •makiiiK pliiii. 

\\V warn yf.n to kiimv all the delail!* nf this wf>;»- 
(lerfiil m-f. Raks nlari. It has I . .t rian«'«l ft.v Ih: 

servicctiien. in nil parts of the ;< utilry. wlm m 
IlH'ilRllIv II: to tin; TUI.Mi (|ii:ilill; a ' :s. 11 

USShlaiK'c* will Ih ;|V.- » In he 1' 1 1. .id, . . y 

nuist he llie key iiipm In Iheir terriloiae*. 'I'l! :1 lias 
no plan- fur deinl \i irl. Tilml w nicn uiip <ai 
carry on ihc Triiol (iniUihin and win. t an ie".l r the 
same (pniliry of Servire ilml Triad ii hiiillitm iaio 
every one of ilie thirty rliirerem types oi‘ tiihes it 
niakeii. If you think y<m caa iiieasitro up to ihul 
sliimlarti .and you warit tii assure yuui self of a Crinv. 
ini:, lasting, priilitalde hiisiiiens, you will liiui yoUr 
opporiunity wailing fur you. below ^ 


I U I *1 ra rn |v y r I U K'N U GU. 

■ TELEVISION MFG. CO. 

Pawtucket. R. I. 

Genllenieii; 

i’lea-ve senil me ronipicte information about 
3‘our nrw J<ales Plan for servicemen. 

I have been a serviceman for . years. 

I sell . tiibc.R per year. 

T belong lo the . Serviceman’s 

Association. 

.My ’pfterhead or rard Is attiiHied 














RADIO DEALERS 

and SERVICEMEN 

Here are two live items that wide-awake 
Dealers and Servicemen can cash in on. 

THE RADIO DEALERS’ 

ANTENAPLEX KIT 

This RCA Aiitcnaplcx System, wtien properly installed, due to its 
superior design and complete shielding, transmits to the Outlet whatever 
the installed antenna receives, hitenerence that is nm actually picked 
up at the atitenna will he sealed out and not transinittocl to the receivers. 

This system has been found very satisfactory to a great nuniher of 
Dealers located in crowded and congested di.strict>, where they have been 
bothered with a great deal of local interference. Many of you dealers 
who read this well know from sad exi)eriencc what interfnicnee in r^idio 
reception will do when demonsigating good sets, it means many a sale 
lost through no fault of the set or your sales ability. Why not install 
one of these systems and decrease sales resistance? 

The RCA Antenaplex Kit, Model RF-5000, 
consists of the following parts: 

1—RCA .Xntensiher Hox—Mode! RF-SOOl 
1—RCA Antensifier—Model Rr-5002 
100 Feet—RCA Cabloy—Model RI'-5050 
100—RCA Cabloy Clamps—Model RF-5055 
10—RCA Taplets—Model RF-5031 
10—RCA Radio Outlet Mush Plates— 

Model RF-56.D 

1—RCA Terniinet—Model RI--5091 




The Radio Dealers^ Aiifenafylex Kit 


Special Net Price to Dealers. .$100.00 


An attractive proposition awaits Ra^ 
dio Service Organizations or Ser^ 
vicemen doin^ a fair t^olutne of 
business who are equipped to 
handle the RCA Antenaplex 
System, If you hatte contacts 
with Electrical and Building 
Contractors or are in a posi* 
tion to closely contact apart 
ment house owners^ write 
us for further information. 



THE RADIO PILLOW 

Feature these Radio Pillows to 
your trade. Every customer is a 
prospect. Independent Servicemen 

and Servicemen connected with Radio 
Dealers send tor literature tel liny; of 
the many uses and sales appeal of tiiis 
product. It allows an individual to 
listen-in to their favorite proj^ram without 
di.sturbini; others. Ideal for use in Guest 

Rooms, Nurseries, Hospitals, etc. 

List Price.$6.95 




Centralized Radio Sysicni 


RCA Victor Co., Inc. 

A Radio Corporation of America Subsidiary 
Camden. New Jersey 

“RADIO HEADQUAKTRRS” 



One of the many uses 
of the Radio Pillow 


Centralized Radio Section 

RCA \’ictor Go., Inc. 

Camden, N. J. 

Please send me full details ou 

□ Tilt* Radio Dealers' .\nrtiiaple.x System 

□ The RC.A Antenaplex System 

□ 1'lie Radio Pillow 

Name. 

A<l(Iress... 

.RC-4 
























